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I. STRUCTURAL AND FUNCTIONAL DIVERSITY OF
PLANT ORGANISMS

CZU 634.8.09:576.3
ANALIZA CITOCARIOLOGICA A HIBRIZILOR DISTANTI
(VITIS VINIFERA L. x VITIS ROTUNDIFOLIA MICHX.) F

Daniela IVASISIN
Gradina Botanica Nationala (Institut) “Al. Ciubotaru”™
Chisinau, Republica Moldova

Rezumat: Acest articol include solutii pentru anumite probleme practice dificile in ceea ce priveste
reproducerea vitei-de-vie prin crearea de noi generatii si rezultatele cercetdrilor citocariologice, in
retrospectiva si in prezent, asupra hibrizilor distanti ai vitei-de-vie (Vitis vinifera L. x Vitis rotundifolia
Michx.) F5 .

Cuvinte-cheie: hibrid distant, retro-incrucisari, genom, specii.

CYTO-KARYOLOGICAL ANALYSIS OF DISTANT HYBRIDS (VITIS
VINIFERA L. x VITIS ROTUNDIFOLIA MICHX.) F,

Daniela IVASISIN
“Al. Ciubotaru” National Botanical Garden (Institute)
Chisinau, Republic of Moldova

Abstract: This article includes solutions to certain difficult practical problems regarding grapevine breeding
by creating new generations and the results of the cytokaryological researches in the retrospective and in the
present of the distant hybrids of grapevines (Vitis vinifera L. x Vitis rotundifolia Michx.) F..

Key words: distant hybrid, backcross, genome, species.

INTRODUCERE

Numarul de cromozomi somatici este, indiscutabil, una din cele mai valoroase ca-
racteristici citologice a hibrizilor distanti de vitd-de-vie in general, dar si a hibrizilor
distanti indigeni de vitd-de-vie de F_, in particular. Aceastd caracteristica prezinta un in-
teres sporit privind hibrizii de vita-de-vie, care recent tot mai amplu sunt utilizati de catre
amelioratori in solutionarea aspectelor selectiei practice. Un aport considerabil in cerce-
tarea morfologiei cromozomilor au avut savantii JI. H. [lenone (1928); I. A. JleButckuii
(1931), M. C. HaBamun (1936, 1957) [22, 25, 26, 27] si al.

Investigatiile citologice ale vitei-de-vie au fost efectuate de catre savanti si citologi
eminenti din ex-URSS. La dezvoltarea acestei directii de cercetare au contribuit savantii A.
M. Herpyab (1929) [28], I1. f. Tononpwura, I1. B. Kopo6en, 111. I. Tonans (1970) [23], U.
C. Pynenko, W. W. 3otkun (1972) [29]. 1. I. Tonams (1972a, 6, 1983, 1988) [30, 31, 33,
34], A. I1. Anazosa (1979) [19].
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In practica ameliorarii vitei-de-vie este necesard cercetarea citologici a unui
numar mare de plante. Realizarea acestor studii prin intermediul metodei preparatelor
permanente este dificila, dar paralel si costisitoare, iar numarul de cromozomi la vita-de-
vie se evidentiaza doar 1n celulele varfurilor radacinilor adventive din periciclul tulpinii
butasilor [21].

Astfel, a aparut necesitatea utilizarii metodei de cercetare a preparatelor citologice
temporare pentru studierea cromozomilor la vita-de-vie.

Actualmente hibrizii distanti de vitd-de-vie in aspect citologic sunt insuficient
cercetati, desi in lucrarile stiintifice autohtone recent editate au fost abordate tangential
[15, 35].

In obiectivul nostru de cercetri al hibrizilor indigeni de F sau fost initiate investigatii
citocariologice in baza preparatelor temporare, care au cuprins un material vast factologic.

MATERIALE SI METODE

Investigatiile citologice au fost efectuate in 2012-2016 la descendentii hibrizilor de
F.: DRX-55-M-717,-718,-719,-720,-721; DRX-55-M-754,-755,-756,-757,-758; DRX-
55-M-790,-791,-792,-793,-794. Pentru stabilirea numarului de cromozomi in celulele
somatice am utilizat metoda adaptatd de pregétire a preparatelor citologice temporare,
colorate cu propion-lacmoid [24]. Metoda expres (squash) de obtinere a preparatelor
temporare in scopul studierii cromozomilor la plante elaborata de J. Belling [1] reprezin-
td o0 metoda, care permite micsorarea timpului de pregatire si obtinerea rapida a informa-
tiei privind numarul de cromozomi. In anul 1968, cercetitorul citolog St. Topala [33] a
modificat metoda squash de pregitire a preparatelor citologice temporare din meristemul
apical al tulpinii, ajustand-o la particularitatile dificile de studiu a vitei-de-vie.

REZULTATE SI DISCUTII

Cercetatorii citologi au demonstrat, ca cariotipul vitei-de-vie este constituit din 18
cromozomi izobranhiali, 16 cromozomi heterobranhiali cu chinetofor, 2 cromozomi he-
terobranhiali, cu doua constrictii si 2 cromozomi heterobranhiali cu sateliti.

Fiind studiati la nivel microscopic, in stadiul de metafaza, cromozomii la vita-de-vie
in numar mare sunt situati pe o suprafatd comparativ mica, fapt ce creaza dificultate n
studierea detaliatd a morfologiei lor. Suma totald a acestor particularitati, cu certitudine
complicd investigarea cromozomilor si demonstreaza ca vita-de-vie, similar ca si alte
categorii de plante lemnoase apartine obiectelor dificile pentru investigatii cariologice
[7, 10, 14, 20, 35].

Conform datelor din literatura, savantul K. Sax [13] este considerat unul din primii
investigatori, care a dovedit cert, ca V. rotundifolia Michx. se distinge esential de speciile
subgenului Euvitis, nu doar prin caracterele morfologice si proprietatile biologice, dar si
numarul de cromozomi 2n=40, caracteristic pentru subgenul Muscadinia. Concomitent,
pentru speciile subgenului Euvitis autorul a stabilit numarul de cromozomi egal cu 2n=38.

Setul diploid la speciile din subgenul Euvitis, conform datelor stiintifice a fost stabi-
lit ca fiind egal cu 38 de cromozomi [7, §, 9, 10, 14, 31]. insa cercetarea cromozomilor
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la specia americana spontana Vitis rotundifolia Michx. (subgenul Muscadinia) a demon-
strat, cd in setul diploid se contin 40 de cromozomi (2n=40) [13, 32].

Hibrizii generatiilor F, si F, obtinuti de la incrucisarea speciilor Vitis vinifera L. x V.
rotundifolia Michx. contineau in setul somatic 39 cromozomi [2, 3, 11, 12, 16, 17, 18,
33, 35]. Intrucit cromozomii acestor 2 specii din cauza diferentelor de numar nu puteau
conjuga ca bivalenti, respectiv hibrizii rezultati s-au dovedit a fi absolut sterili.

Cercetarile citologice efectuate in cadrul Institutului Stiintifico-Practic pentru Horti-
cultura si Tehnologii Alimentare si al Gradinii Botanice Nationale (Institut) in decursul
anilor 2012-2016 au confirmat aceste date experimentale.

Stiintific a fost dovedit ca decurgerea meiozei reprezinza o conditie necesara, atat
pentru formarea microsporilor viabili, cat si pentru formarea gametilor functionali.
Dereglarile evidentiate in procesul meiozei, la hibrizii distanti F, conform studiilor cer-
cetatorilor in domeniu, constituie una din principalele cauze de baza ale sterilitatii hibri-
zilor. Cercetarea procesului meiozei in special a profazei I, unde se petrece conjugarea
cromozomilor este decisiva pentru aprecierea gradului de apropiere filogenetica a speci-
ilor participante in incrucisari.

Datele experimentale, efectuate in Moldova demonstreaza, cd DRX -55 este un
hibrid tipic obtinut de la incrucisarea incongruenta, deoarece atat specia euroasiatica
Vitis vinifera L., cat si cea americana V. rotundifolia Michx., dispun de un numar
mare de univalenti, care in perioada stadiilor zigotena si pahitend nu conjuga intre
ei. Astfel, dereglarile conjugarii in perechi in prima profaza dirijeaza comportamentul
cromozomilor 1n etapele urmatoare a procesului meiozei favorizand aparitia polenului
steril.

Ca rezultat al cercetarilor citologice, in general si al studierii microsporogenezei, in
particular, hibrizii distani de vitd-de-vie F, confin in componenta garniturii somatice -
39 de cromozomi si procesul de meioza in celula-mama a polenului (CMP) decurge cu
dereglari esentiale [4, 5, 6, 12].

Actualmente este confirmata citologic cauza sterilitatii si productivitatii inferioare
a hibrizilor distanti americani F, si F,, desi rolul acestor hibrizi a constat primordial in
lenkovici, H. P. Olmo (1968; 1969 a, b) [4, 5, 6].

Pentru prima data in Republica Moldova au fost create un sir de generatii de hibrizi
F., F, la care fertilitatatea s-a restabilit treptat, iar la F, s-a restabilit completamente la ni-
velul soiurilor euroasiatice. Astfel, in final s-a produs combinarea Intr-un singur organism
a productivitatii inalte a rodniciei, de la specia de culturd V. vinifera L., cu rezistenta Tnal-
td a speciei spontane americane la boli si daunatori si conditiile mediului — V. rotundifolia
Michx. Acest proces s-a produs in organismul hibrizilor distanti de vita-de-vie indigeni
F,, datorita interactiunii factorilor externi si interni in perioada efectuarii backcrossurilor
cu polenul hibrizilor complecsi francezi de tipul Seyv Villard si ulterior cu polen proaspat
colectat de la cele mai reusite soiuri euroasiatice din colectia ampelografica a Institutului
Stiintifico-Practic pentru Horticultura si Tehnologii Alimentare din Moldova.

Cercetarea preparatelor citologice temporare provenite din apexul lastarilor cu cres-
tere activa a hibrizilor de generatia F, a demonstrat acelasi numdr diploid de cromozomi
2n=38 (Tabelul 1).
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Tabelul 1. Numarul de cromozomi (2n) la hibrizii distanti indigeni F,

3\1/2 Hibrizi distanti de F | g\l/{(;;:;:gem L. x V. rotundifolia Numarul de cromozomi, 2n
1 DRX-55-M-717 38
2 DRX-55-M-718 38
3 DRX-55-M-719 38
4 DRX-55-M-720 38
5 DRX-55-M-721 38
6 DRX-55-M-754 38
7 DRX-55-M-755 38
8 DRX-55-M-756 38
9 DRX-55-M-757 38
10 DRX-55-M-758 38
11 DRX-55-M-790 38
12 DRX-55-M-791 38
13 DRX-55-M-792 38
14 DRX-55-M-793 38
15 DRX-55-M-794 38

Figura 1. A — Placa metafazica a hibridului distant DRX-M5-721 (V. vinifera L. x V. rotundifolia
Michx.);

B — Placa metafazica a hibridului distant DRX-M5-757 (V. vinifera L. x V. rotundifolia
Michx.);

C — Placa metafazica a hibridului distant DRX-M5-790 (V. vinifera L. x V. rotundifolia
Michx.)
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Prezenta numarului par de cromozomi 2n=38 1n metafaza (Figura 1 A, B, C) a con-
firmat cu certitudine eliminarea cromozomului impar din cariotip si restabilirea rodni-
ciei hibrizilor distanti la nivelul soiurilor standarte europene, fapt ce permite utilizarea
nemijlocita a acestora in calitate de genitori. Astfel, studiul citologic a confirmat numa-
rul constant de cromozomi la hibrizii distanti F..

CONCLUZII

1. Hibrizii distanti indigeni F, (DRX-55-M-717,-718,-719,-720,-721; DRX-
55-M-754,-755,-756,-757,-758; DRX-55-M-790,-791,-792,-793,-794) reprezinta hibrizi
diploizi si contin in garnitura somatica acelasi numar de cromozomi 2n=38, date incon-
testabile ce demonstreaza ca genomul s-a stabilizat completamente.

2. Ca rezultat al studiului teoretico-practic s-au obtinut rezultate noi privind biologia
dezvoltarii hibrizilor F; s-a confirmat garnitura cromozomala la reprezentantii genera-
tiei F; s-a dovedit originea hibridogend a hibrizilor distanti prin intermediul metodelor
moderne de studiu; s-au stabilit legitatile de mostenire si transmitere a caracterelor spe-
cifice ale formelor parentale la hibrizii distanti, in particular de rezistenta la boli, dauna-
tori si conditiile extreme de mediu.
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I1. CONSERVATION OF BIOLOGICAL DIVERSITY

CZU 582.948:581.9(478)
GENUL CYNOGLOSSUM L. (BORAGINACEAE JUSS.) iN FLORA
BASARABIEI

Valentina CANTEMIR
Gradina Botanica Nationala (Institut) “Al. Ciubotaru”,
Chisinau, Republica Moldova

Rezumat: Lucrarea contine informatii cu privire la studiul genului Cynoglossum L. din flora
Basarabiei. Genul respectiv in flora cercetata este reprezentat prin trei specii: C. germanicum Jacq., C.
officinale L. si C. creticum Mill. Sunt date cheia dihotomicad pentru speciile genului Cynoglossum L.,
caracterele diagnostice, caracteristicile ecologice, corologice si de habitat pentru fiecare specie.

Cuvinte-cheie: Basarabia, flora, Boraginaceae, Cynoglossum L., bioecologie, corologie, ilustratii.

THE GENUS CYNOGLOSSUM L. (BORAGINACEAE JUSS.) IN THE
FLORA OF BESSARABIA

Valentina CANTEMIR
“Al. Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract: The paper contains information on the study of the genus Cynoglossum L. in the flora
of Bessarabia. There are three species included in the list of vascular plants: C. germanicum Jacq., C.
officinale L. and C. creticum Mill. The dichotomic key for Cynoglossum species, diagnostic characters, brief
ecological, chorological and habitat characteristics for each species are given.

Key words: Bessarabia, flora, Boraginaceae, Cynoglossum L., bioecology, chorology, illustration.

INTRODUCERE

Genul Cynoglossum L. din familia Boraginaceae Juss. cuprinde cca 60 specii de
plante erbacee bienale sau perene, rareori anuale, raspandite atat in zonele temperata si
subtropicala, cat si in regiunile muntoase ale Emisferei de Nord.

In flora Europei, Miroslav Kovanda [4] reprezinta genul Cynoglossum L. prin 11
specii. Pe teritoriile adiacente, in Romania, genul respectiv este prezent prin 4 specii: C.
germanicum Jacq., C. officinale L., C. creticum Mill. si C. hungaricum Simonkai, iar in
Ucraina prin 3 specii: C. germanicum Jacq., C. creticum Mill. si C. officinale L. [3, 15,
16]. Pentru flora Basarabiei, C. Tardent (1841) indica langa Saba, jud. Ackerman, 2 spe-
cii de ariel: C. officinale L. i C. pictum Aiton, preluate, mai tarziu, de I. Shmal’gauzen
[10, 20].

Tatiana Gheideman, in cele trei editii ale Determinatorului de plante superioare din
Moldova [12- 14], prezinta speciile genului Cynoglossum L., de la o editie la alta a
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lucrdrii, In mod contradictoriu si neargumentat. Astfel, in prima editie, sunt indicate
speciile C. officinale L. si C. montanum L. (= C. germanicum L.), In editia a 2-a speciile
C. officinale L., C. creticum Mill. (= C. pictum Aiton) si C. montanum L., iar in editia
a 3-a numai speciile C. germanicum Jacq. si C. officinale L. Ulterior, Andrei Negru, in
lucrarea Determinator de plante din flora R. Moldova [7] atesta speciile C. germanicum
Jacq., C. officinale L. si C. hungaricum Simonkai, ultima fiind mentionata pe baza lucra-
rilor botanistilor Mititelu si Tofan-Burac [6, 11], semnalata in comuna Chetris, raionul
Falesti, insa materiale erborizate nu exsista.

MATERIALE SI METODE

Studiul genului Cynoglossum L. s-a bazat atat pe analiza literaturii si a revizuirii
critice a exsicatelor colectiilor din Herbarul Gradinii Botanice Nationale (Institut) ,, Al
Ciubotaru” (GBNI) si a Muzeului de Stiinte Naturale al Universitatii de Stat din Moldo-
va, cat si a cercetarilor floristice de teren. Cercetarile floristice si analiza critica a speci-
ilor din genul Cynoglossum L. au fost efectuate conform metodelor clasice traditionale
si a literaturii fundamentale de specialitate [3, 4, 7, 14, 16, 17, 18, 19]. Nomenclatura
acceptata a speciilor a fost verificata conform www.theplantlist.org si www.ipni.org [21-
23]. HNustratiile analitice sunt efectuate de Olga Vinogradski (Figura 3, 4) si Stepan Te-
leuta (Figura 2).

REZULTATE SI DISCUTII

In cadrul analizei critice a genului Cynoglossum L. din flora Basarabiei au fost exa-
minate lucrarile stiingifice publicate si materialul erborizat cu privire la speciile genului
respectiv. Ca urmare, pe teritoriul studiat au fost identificate 3 specii de ariel: Cynoglos-
sum germanicum Jacq., C. officinale L. si C. creticum L.

Ca rezultat al revizuirii critice a materialului erborizat cu privire la genul Cynoglos-
sum L. a fost stabilit ca nu exista nici un exsicat care ar apartine speciei C. germanicum
Jacq., insd optam pentru mentinerea acesteia in lista speciilor din urmatoarele conside-
rente. In fisierele Herbarului GBNI existi numai informatia despre specimenele acestei
specii colectate din apropierea localitatilor Sadova (raionul Calarasi) si lurceni (raionul
Nisporeni), insd materialul erborizat lipseste. Presupunem ca o parte din aceste exsicate
se afla in colectia Herbarului Institutului de Botanica ,,V. L. Komarov” al Academiei de
Stiinte a Rusiei (Sanct-Petersburg), transmise pentru identificare si care nu au fost intoar-
se. Acest fapt, ne confirma lucrarea ,,Flora partis europacac URSS” in care JloOpouaeBa
I1. [16] indica specia data din localitatile mentionate mai sus, iar T. Gheideman, avand
incredere in competenta colaboratorilor si prestigiul institutiei din Sanct-Petersburg, in-
clude specia C. germanicum Jacq. in editia a 3—a a Determinatorului [14]. Doua exsicate
din colectia Herbarului GBNI determinate eronat de T. Gheideman ca C. montanum L.,
in urma precizarilor, de fapt, apartin speciei C. creticum Mill.:

specimen nr. 82940, colllect. Pojariscaia L., det. T. Gheideman; 27.06.1949, s. Bul-
boaca (Anenii Noi); de-a lungul caii ferate;

specimen nr. 82439, colllect. Postolache Gh., det. T. Gheideman; 20.06.1966, la sud-
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vest de s. Novaci (Calarasi); liziera padurii 77
de stejar cu fag.

Nu ne putem pronunta privitor la pre- *
zenta speciei C. hungaricum Simonkai 1n
comuna Chetris, raionul Falesti [6, 11] (lip-
sa materialelor erborizate), insa specimene-
le examinate, prezente in colectia Herbaru-
lui GBNI, colectate din aceiasi localitate,
toate apartin speciei C. officinale L.

Actualmente, taxonul C. hungaricum
Simonkai este sinonimizat si atribuit speci-
ei C. montanum L. In Herbarium Catalogue
al Gradinii Botanice din Kew se pastrea-
za un specimen de C. hungaricum Simi-
onkai (Specimen K000942383; Collector
& no: Simionkai, L., 2636), colectat din
Ungaria Centrald, in graminosis montis
»Adlersberg” ad Budapestinum (locus clas-
sicus), (Figura 1). Acest specimen a fost e
revizuit, fara schimbare, in 1970 de Mi- |
roslav Kovanda, iar in 1990 Korel Sutory
identifica acest exsicat ca C. montanum L., Figura 1. C. montanum (Sursa: www.theplant-
astfel trecand specia C. hungaricum Simon- slist.org)
kai in sinonim. Acest fapt este confirmat de
saiturile The Plant List, International Plant Names Index (IPNI) si World Flora Online
(WFO).

Prezenta speciei C. montanum L. (C. hungaricum Simonkai) pe teritoriul Basarabiei
pare a fi incerta, deoarece este o specie tipic montana, pentru altitudini de 800-1500 m.

oo, Aenloriim L.

i i)

CYNOGLOSSUM L. — Ariel (Limba cainelui)
Linnaeus, 1753, Sp. Pl.: 134; id. 1754, Gen. PL 5: 65.

Plante bienale si perene, rareori anuale, cu frunze intregi, alungit lanceolate, tomen-
toase sau glabrescente. Flori actinomorfe, purpurii, albastre sau alburii, dispuse in cin-
cine terminale. Caliciu profund S-partit, la fructificare largit, cu sepale stelat divergente.
Corola infundibuliforma, cu 5 lobi, tub scurt, fornice cu 5 scvame masive, papiloase.
Stamine 5, neexerte din tub, filamente foarte scurte, antere alungit ovoide, dorsifixe.
Gineceu bicarpelar, cu 4 loje libere; stil bazigin; stigmat capitat. Nucule 4, comprimate
dorsiventral, acoperite cu peri glohidiati, pe partea dorsala se evidentiaza o suprafata or-
biculara numita disc, care poate fi convexa, plana sau concava, glohidiata. Discul poate
fi inconjurat de o ingrosare inelara, cu ghimpi mai masivi si indesuiti, iar n interiorul sau
cu ghimpi mai rari sau lipsa, fiind mai evident.

Lectotypus: C officinale L.
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Determinarea speciilor
1a. Plante cu aspect verde deschis, dispers paroase. Frunze subtiri, glabrescente, pe fata
superioara lucioase, pe cea inferioara cu peri lungi, rari, tuberculati. Corola deschis
rosie. Nucule pe partea dorsala convexe, acoperite dens si uniform cu ghimpi glohi-
diati, fara serie marginala distincta de ghimpi n jurul discului ..... 1. C. germanicum.
1b. Plante cu aspect verde cenusiu. Frunze pe ambele fete moale vilos paroase. Corola

de altd CULOATE .. .. .iie e 20
2a. Corola intunecat rosie, cu nuanta brunie. Nucule cu discul plan pana la slab concav,
marginit de o serie mai deasa de ghimpi glohidiati ....................... 3. C. officinale.

2b. Corola rozee, apoi albastra, pronuntat reticulat nervata. Nucule pe fata dorsala con-
vexe, farad serie marginala distincta de ghimpi in jurul discului; printre ghimpii glohi-
diati ai discului cu mici verucozitati .......ccceeeeeveveeeveenneeneennenn.......2. C. creticum.

1. C. germanicum Jacq. 1767, Observ. Bot. 2: 31; 1. Grintescu, 1960, F1. R. P. Ro-
mane, 7: 326; Kovanda, 1972, Fl. Europ. 3: 120; /loOpouaesa, 1981, ®mu. eBp. yactu
CCCEP, 5: 178; I'etineman, 1986, Onpen. Boicr. pact. MCCP, uzn. 3: 443; Jlo6pouacga,
1999, Onpen. Boicul. pact. Ykp., usa. 2: 278; Negru, 2007, Determ. pl. fl. R. Moldova:
203; Ciocarlan, 2009, FI. ilustr. a Romaniei: 637. — C. montanum auct., non L.: M.Ilom.
1953, @n. CCCP, 19: 668; Hobpouaesa, 1957, @n. YPCP, 8: 509. — A. german (Figura 2).

Plante glabrescente, de nuantd deschis-verzui. Tulpini erecte, inalte de 30-60 cm,
dispers hirsute. Frunze inferioare lanceolate, lungi pana la 15 cm si late de 3-4 cm, acute,
cu baza treptat Ingustatd in petiol, catre inflorire se usuca, cele tulpinale alungit lance-
olate, lungi de 7-8 cm si late de 2-2,5 cm,
de la subsesile pana la semiamplexicaule,
descrescente spre varful tulpinii, pe fata lu-
cioase, +glabre, pe partea opusa cu peri rari,
lungi, asezati pe verucozitati. Inflorescente
din cincine nebracteate, la inflorire scurte,
cu flori compacte, la fructificare alungi-
te, laxe. Caliciu profund divizat, cu lacinii
alungit ovate, lungi de 5-6 mm, hirsute.
Corola infundibuliformd, putin mai lunga
decat caliciul, la inceput albastruie, apoi
deschis purpurie, rosiatic nervata, in gatul
tubului cu fornice alb papiloase. Pedicele
patente sau nutante. Nucule ovoidale, de
6-8 mm 1n diametru, cu partea dorsala con-
vexa, acoperite uniform cu peri glohidiati,
fara serie marginala distincta de ghimpi.

Bienala, infloreste in lunile mai-iu-
nie, terofit bienal; 2n=24; specie mezofi-
1a, mezoterma, preferda soluri cu reactie
acid-neutrofila.

Rara. Creste 1n locuri umede si umbroa-

Figura 2. C. germanicum
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se, poiene mici §i raristi de padure. Specie indicatd pentru comunele Sadova (Calarasi)
si lurceni (Nisporeni).

Element european central (submediteranean). Arealul cuprinde Europa Centrala si
de Sud-Est, regiunea mediteraneana (pen. Balcanicd), Caucaz, Asia Mica, Iran.

Statutul si starea de protectie. Specie cu date insuficiente [Date deficient (DD)].
Prezenta in Cartea Rogie a Bulgariei [Endagered (EN)] [9]. In Republica Moldova este
propusa pentru includerea in Lista plantelor rare ocrotite de stat [1,8]; necesita cercetari
suplimentare de teren si evidentierea locatiilor noi; conservarea plantelor ex situ.

2. C. creticum Mill. 1768, Gard. Dict. 8: 3; I. Grintescu, 1960, Fl. R. P. Romane,
7: 329; Kovanda, 1972, FI. Europ. 3: 120; JloOpouaea, 1981, ®n. eBp. yactu CCCP,
5: 178; Jobpouaesa, 1999, Onpen. BeicHI. pact. Ykp., uza. 2: 278; Ciocarlan, 2009, F1.
ilustr. a Romaniei: 637. — C. pictum. Ait. 1789, Hort. Kew. 1: 179; o6pouaera, 1957,
®n. YPCP, 8: 611. — C. montanum auct., non L.: I'elineman, 1986, Onpen. BoicII. pacT.
MCCP, u3zn. 3: 443. — A. cretic (Figura 3).

Plante moale viloase, surii, cu tulpini erecte, inalte de 20-50 (75) cm. Radacina pi-
votanta, subtire. Frunze dens paroase pana la tomentoase, lanceolate, cele inferioare spa-
tulate, obtuze, lung petiolate, pana la 15 cm lungime si 1,5 cm latime, tulpinale sesile,
semiamplexicaule, de 5-3 cm lungime, iar cele superioare dense, lanceolate, lung acu-
minate. Flori pedicelate, dispuse in cincine paucifiore, dupa inflorire nutante. Caliciu
gri, pubescent vilos, la maturitate de 4-6 mm lungime. Corola relativ mare, in forma
de palnie, de 5-8 mm in diametru, cu lobi
ovati-rotunjiti, la inceput deschis roza, mai
tarziu albastra-violacee, reticulat nervata,
cu vene albastre-inchis; fornice purpurii.
Nucule ovate, de cca 6 mm lungime, con-
vexe pe fata externd, dens inegal glohidiate
si cu verucozitati mici.

Bienala, infloreste in lunile iunie-iulie,
terofit bienal; 2n=24; specie xerofila, termo-
fila, prefera soluri cu reactie acid-neutrofila.

Rara. Creste pe coline insorite, cu
tufarisuri, pe soluri calcaroase, de-a lungul
drumurilor, poiene si margini de padure. Se
intalneste sporadic in apropierea comunelor
Novaci (Calarasi), Bulboaca (Anenii Noi),
Bacioi (mun. Chiginau).

Element Mediteranean. Arealul cuprin-
de regiunea mediteraneana, Caucaz, Asia
Mica, Asia Mijlocie, Iran.

Statutul si starea de protectie. Specie
periclitata [Endagered (EN B2ab(iii)]. Pre-
zentad in Cartea Rosie a Romdniei [Vulne-
rable (VU)] [2]. In R. Moldova nu au fost Figura 3. C. creticum
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luate masuri de protectie [5]. Este propusa pentru includerea in Lista plantelor rare ocro-
tite de stat; necesita cercetari de evidentiere a locatiilor noi si activitati de conservare a
semintelor in banci de gene

3. C. officinale L. 1753, Sp. Pl. I. 134;
I. Grintescu, 1960, FI. R. P. Romane, 7:
322; Kovanda, 1972, Fl. Europ. 3: 119;
Jlo6pouaera, 1981, ®n. ep. uactu CCCP, 5:
178; T'etineman, 1986, Ompen. BbICHI. pacT.
MCCP, usn. 3: 443; JloOpouaeBa, 1999,
Ompen. BeIcII. pacT. YKp., uzm. 2: 278; Ne-
gru, 2007, Determ. pl. fl. R. Moldova: 203;
Ciocarlan, 2009, FI. ilustr. a Romaniei: 637.
— A. medicinal (Figura 4).

Plante erbacee, de 40-100 cm inaltime,
cu un miros neplacut de murine, disparand
in stare uscatd. Radacina pivotanta, slab ra-
mificata, bruna, de 1-2,5 c¢cm in diametru.
Tulpini solitare, rareori 2-3, canaliculate,
in partea superioara ramificate, viloase.
Frunze adpres-pubescente, pe partea opusa
aproape viloase; cele bazale oblong-lanceo-
late, ingustate in petiol; spre varf in descres-
tere, lanceolate, acute; cele bazale petiolate,
de mijloc si superioare - sesile. Inflorescen-
ta paniculatd, constdnd din cateva cincine.
Flori pentamere. Corola in forma de palnie, de 7-10 mm in diametru, Intunecat rosie,
brunie, uneori rosu-albastra, rar alba. Stamine 5, dispuse in tubul corolei. Pistil cu ovar
superior, 4 -locular. Fruct format din patru nucule, lungi de 5-6 mm si late de 4-5 mm,
ovoidale, plane sau slab concave pe fata externd, cu peri glohidiati si fara verucozitati.

Bienala, rareori anuala, infloreste in mai-iunie (iulie), terofit bienal, 2n=24; specie xero-
mezofild, preferd soluri cu reactie acid-neutrofild; toxica, insecticida, medicinala.

Creste in locuri ruderale, culturi, pajisti, plantatii forestiere, margini de padure,
tufarisuri. Raspandita pe intreg teritoriul Basarabiei. Element eurasiatic continental. Pes-
te hotare se intalneste in Eurasia, America de Nord (adventiva).

Figura 4. C. officinale

CONCLUZII

Ca rezultat al cercetarilor taxonomice si floristice, efectuate asupra genului Cy-
noglossum L. pe teritoriul Basarabiei, au fost evidentiate trei specii de ariel: Cyno-
glossum germanicum Jacq., C. creticum L. si C. officinale L. Specia C. montanum
L. (C. hungaricum Simonkai) nu este confirmatd pentru flora teritoriului cercetat.

Pe teritoriul Basarabiei speciile Cynoglossum germanicum Jacq. si C. creticum L.
sunt rare, din categoriile ,,Date insuficiente” [Date deficient (DD)] si ,,Periclitate” [Enda-
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gered (EN)] si necesita masuri de conservare prin includerea in Lista speciilor rare ocro-
tite de stat, activitati de cartografiere si monitorizare a populatiilor speciilor respective.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.
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CZU 582.632.2
DISTRIBUTIA PUIETILOR STEJARULUI PEDUNCULAT (QUERCUS
ROBUR L.) PE CATEGORII DE DIAMETRE IN CULTURILE DE
DESCENDENTE MATERNE

Petru CUZA
Universitatea de Stat din Moldova, Chisinau, Republica Moldova

Rezumat: in culturile descendentilor autohtoni din Rezervatia Stiintifici ,,Plaiul Fagului” au fost
cercetate particularitatile distributiei puietilor de stejar pedunculat (Quercus robur L.) pe categorii de
diametre. In perioada anterioari stirii masive, cresterea diametrului tulpinii stejarului pedunculat depinde
de formarea unui sistem radicular pivotant foarte dezvoltat. Inradacinarea puternica a stejarului pedunculat,
consideratad un proces de adaptare a populatiilor la conditiile aride de mediu, declangeaza cresterea activa a
stejarilor in diametru. Dupa atingerea unor dimensiuni masive, concurenta dintre puieti pentru spatiu, lumina
si elemente minerale a favorizat, in functie de raspunsul diferit al genotipurilor la actiunea factorilor de
mediu, cresterea rapida a catorva stejari, care au suprimat prin umbrire dezvoltarea a numeroase exemplare
cu Inaltimi si diametre mai mici. Starea fiziologica diferitd, determinata de germinarea si cresterea puietilor
de toamna si primavara, are o influentd indelungata asupra cresterii stejarului dupa cel putin 10 sezoane de
vegetatie. Din acest motiv, numarul de stejari cu o crestere lenta a diametrului printre puietii de toamna a
fost semnificativ mai mare decat printre cei de primavara. Respectiv, valoarea coeficientului de asimetrie in
plantarea de toamna a fost mai mare comparativ cu cea caracteristica pentru distributia puietilor pe categorii
de diametru la plantarea de primavara.

Cuvinte-cheie: Quercus robur, culturi descendente, rasaduri, diametru, curbe de distributie.

THE DISTRIBUTION OF PEDUNCULATE OAK SAPLINGS
(QUERCUS ROBUR L.) BY CATEGORIES OF DIAMETERS IN
MATERNAL OFFSPRING CULTURES

Petru CUZA
Moldova State University, Chisinau, Republic of Moldova

Abstract: In the cultures of native descendants from the Scientific Reserve ”Plaiul Fagului” were
investigated the peculiarities of distribution of saplings of pedunculate oak (Quercus robur L.) by categories
of diameters. In the period before the massive state, the increase in diameter of the stem of the pedunculate
oak is dependent on the formation of a highly developed pivotal root system. The strong rooting of
pedunculate oak, considered as a process of adapting populations to arid environmental conditions, triggers
the active increase in diameter of oaks. After the achievement of the massive state, the competition between
the seedlings for space, light and mineral elements favored, depending on the different response of genotypes
to the action of environmental factors, the rapid growth of a few oaks, which have embarrassed by shading
numerous specimens with heights and smaller diameters. The different physiological state, determined by
the germination and growth of the seedlings in autumn and spring seedlings, has a long influence on the
growth of the oak trees after at least 10 seasons of vegetation. For this reason, the number of oaks with slow
increase in diameter in autumn seedlings was significantly higher than in spring. Respectively, the value
of the asymmetry coefficient in the autumn sown was higher compared to that characteristic for seedlings
distribution by diameter in the spring sowing.

Key words: Quercus robur, descent cultures, seedlings, diameter, distribution curves.
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INTRODUCERE

Stejarul pedunculat (Quercus robur L.) este un arbore din zona temperata, care
in conditii de mediu favorabile atinge pana la 50 m Indltime si 1 m in diametru [3].
Este specie cu valoare economica ridicatd, mentinuta in ecosistemele forestiere datorita
calitatii tehnologice sporite a bustenilor pentru industria prelucratoare a lemnului [8].
Are, de asemenea, importantd ecologicd deosebitd in conservarea habitatelor naturale
si a diversitatii plantelor, asigurarea hranei pentru un numar mare de mamifere, pasari,
insecte, licheni, fungi, muschi [2, 9, 14]. Stejarul pedunculat are o tulpina dreapta, inalta
si cilindrica; la arborii crescuti izolat, tulpina se ramifica de jos cu craci puternice si ri-
tidom adanc crapat, iar in masiv, aceasta este bine elagatd pana la mari inal{imi. Coroana
este largd, neregulat intreruptd, cu ramuri puternice, noduroase, evident intinse orizontal
[3]. Specia este raspandita in conditii de clima temperatd-nemorald, fiind considerata ca
o specie mezo-higrofila [16, 17]. Este exigenta fata de conditiile edafice, crescand bine
pe solurile bogate, profunde, aluvionare, afdnate, revene, pana la umede. Datorita siste-
mului radicular profund, stejarul pedunculat rezista pe solurile puternic uscate in timpul
verii, suportand destul de bine solurile compacte argiloase [15].

Stejarul pedunculat se caracterizeaza prin crestere lentd in indltime, in primii ani de
viata. Cercetarea culturilor de descendente materne din Rezervatia Stiintifica ,,Plaiul Fagului”
a demonstrat ca cresterea lenta in inaltime a puietilor in primii 2 ani de viata se datoreaza par-
ticularitatii stejarului pedunculat de a ,,investi” energia in dezvoltarea unui sistem radicular
pivotant puternic. [6]. Unele studii denota ca intr-o perioada indelungata de timp stejarul si-a
dezvoltat capacitatea de a se adapta la conditii de mediu aride prin inradacinare puternica si
dupa aceea de a-si dezvolta partea aeriana. Formarea unui sistem radicular masiv, ramificat,
cu radacina principald dezvoltata mult, care patrunde adanc vertical in sol, permite stejarului
sa ajunga pana la straturile acvifere cele mai apropiate de suprafata solului [13].

Instalarea culturilor forestiere amestecate cu stejar pedunculat are in vedere asi-
gurarea stabilitatii ecologice a arboretului, dar si valorificarea cat mai deplind a poten-
tialului productiv al statiunii forestiere [6, 12, 19]. Potrivit teoriei sistemelor, culturile
forestiere amestecate se caracterizeaza printr-o structura stratificatd complexa; se remar-
ca prin aparitia 1n timp a unor interactiuni reciproce dintre organismele ce o alcatuiesc,
concretizate in primul rand prin competitie pentru spatiu, lumind si resurse nutritive.
In felul acesta, ansamblul de elemente biotice interdependente in structura culturii ste-
jarului pedunculat, impreund, formeaza o unitate inseparabila, ceea ce ofera intregului
stabilitate ecologica si o capacitate functionala ridicata, chiar daca arboretele sunt supu-
se modificarilor dinamice continui. Prin urmare, evidentierea specificului de distributie
a arborilor in culturile forestiere de stejar pedunculat, dupa parametrii dendrometrici,
poate furniza informatii stiintifice referitoare la modelarile biometrice, ceea ce ofera
posibilitatea de a interpreta rezultatele obtinute la nivel de sistem integrativ [11].

MATERIALE SI METODE

In culturile experimentale ale stejarului pedunculat care cresc pe teritoriul Rezer-
vatiei Stiintifice ,,Plaiul Fagului” la varstele de 4, 7 si 10 ani puietilor li s-a masurat dia-
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metrul la colet, atat iIn semanaturile de toamna, cat si in cele de priméavara. Datele prima-
re referitoare la diametrul puietilor au fost prelucrate dupa metoda statistico-matematica
si anume distributia caracterelor biometrice ale plantelor, care urmeaza legi teoretice de
naturd probabilistica.

Initial, s-a purces la gruparea in clase a datelor initiale ale diametrului puietilor
stejarului pedunculat in semanaturile de toamna si de priméavara, separat dupa primii 4,
7 si 10 ani de viata. Alegerea numarului de clase s-a facut cu discernamant, pentru ca
stabilirea lor corecta determina obtinerea veridica a distributiilor empirice ale descen-
dentilor dupd diametru. In vederea stabilirii credibile a numarului de clase acestea au
fost determinate 1n corespundere cu numarul total al puietilor inventariati. S-a tinut cont
de faptul ca limitele variabile (aproximative) ale numarului de clase se dovedesc a fi in
corespundere cu numarul de observatii, astfel Incat aceasta corespondenta este prezen-
tatd n manualele de statisticd matematica [11, 21]. Ulterior, a fost calculat intervalul de
clasa in conformitate cu metoda descrisa intr-o lucrare anterioara [7].

Distributiile experimentale ale numarului de puieti pe categorii de diametre au fost
ajustate cu repartitiile teoretice de tip Beta, avandu-se in vedere flexibilitatea si relevanta
el in caracterizarea parametrilor dimensionali ai puietilor, cu referire ca ia in considerare
atat asimetria, cat i coeficientul excesului [11]. Frecventa teoretica a diametrului puieti-
lor de stejar pedunculat a fost obtinuta in rezultatul calcularii distributiei Beta, care este
reflectata in expresia:

F,,(x)= [(x-a)* (b—x) dx

unde:
a — limita inferioara a distributiei experimentale;
b — limita superioara a distributiei experimentale;
o y — exponentii functiei Beta.
Compararea distributiilor experimentale cu cele teoretice ale diametrului puietilor
s-a efectuat in baza testelor de conformitate ¥* si Kolmagorov-Smirnov [21].

REZULTATE SI DISCUTII

De la instalarea culturilor forestiere din seminte sau puieti si pana la realizarea
starii de masiv, acestea parcurg succesiv in dezvoltarea lor ontogenetica faza de adaptare
si de crestere individual. In cazul semaniturilor directe, faza de adaptare se declanseaza
din momentul germinarii semintelor, urmeaza aparitia plantulelor la suprafata solului
(rasarirea), cresterea si dezvoltarea si se sfarseste n perioada lignificarii lor. Faza de
crestere individuala a puietilor se desfagoara in continuarea fazei de adaptare si dureaza
pana la realizarea de citre culturile forestiere a starii de masiv [1]. Este o perioada de
timp cénd puietii urmeaza momente grele din viata, deoarece firavele plantule in curs de
dezvoltare sunt sensibile fata de actiunea daunatoare a factorilor naturali nefavorabili.
Dupa rasarire plantele plapande se caracterizeaza printr-o stare fiziologica diferita, cau-
zatd de reactia lor genetica individuala fata de conditiile de mediu care determina speci-
ficul proceselor de crestere. Caracteristic pentru perioada respectiva este faptul ca fiecare
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puiet creste izolat, nefiind resimtita influenta reciproca dintre exemplare, ceea ce face ca
ei sd infrunte separat actiunea temporara §i sezonierd a factorilor externi de mediu. De
aceea, Incepand cu rasarirea i pana la constituirea starii de masiv, puietii, in procesul de
crestere si dezvoltate, se confrunta de unii singuri pentru supravietuire [5, 6].

Un anumit interes stiintific prezinta felul in care se dezvolta puietii stejarului pe-
dunculat in perioada cresterii lor individuale (izolate). In figura 1 sunt prezentate datele
referitoare la distributia puietilor pe categorii de diametre dupa primii 4 ani de viata in
semanaturile de toamna §i primavara. Din figura se observa o distributie neuniforma a
frecventei puietilor pe clase de diametre, astfel incat cea mai mare frecventa o au exem-
plarele care fac parte din categoria de diametre mijlocii. Odata cu micsorarea sau mari-
rea categoriilor de diametre ale puietilor frecventa lor scade substantial. Este interesant
de observat ca repartizarea puietilor dupa categorii de diametre (atat in semanaturile
de toamna, cat si in cele de primavara), pe curba de distributie nu este una echilibrata,
normala, dar aceasta se prelungeste simtitor in partea dreapta a graficului, formandu-se
o0 asimetrie pozitiva pe stanga. Repartizarea diametrelor puietilor intre minus si plus va-
riante a determinat un raport de 1 : 2,5, in semanaturile de toamna, si de 1 : 1,8, in cele
de primavara. Distributia grafica a puietilor in perioada cand acestia cresc nestingherit
(izolat de influenta altor plante) poate sa fie pusa in legatura cu faptul ca in primii ani de
viata stejareii 1si canalizeaza resursele energetice pentru a se Inradacina puternic in sol,
urmare a carui fapt isi maresc diametrul tulpinii. Altfel exprimat, cresterea puternica a
radacinilor stejarului in primii ani de viata favorizeaza cresterea semnificativa a diame-
trului tulpinii. De mentionat este faptul ca un numar ceva mai mare de puieti care se ca-
racterizeaza prin crestere rapida in diametru, in raport cu valoarea modulului (valoarea
indicelui careia 1i corespunde cea mai mare frecventa) a fost evidentiat in semanaturile
de toamna (346 fatad de 141 puieti cu crestere lentd), decat in cele de primavara (226
fata de 125 puieti cu crestere lenta). Este un lucru firesc, avand 1n vedere ca plantulele
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Figura 1. Compararea distributiei experimentale a numarului de puieti ai stejarului pedunculat
pe categorii de diametre si distributia teoretica dupa 4 ani de viata in conformitate cu tipul re-
partizare : a — semanaturi de toamna, b — semanaturi de primavara
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din semanaturile de toamna si-au pierdut intrucatva viabilitatea dupa semanarea si men-
tinerea ghindei 1n sol in anotimpul de iarna, iar treptat, in anii care au urmat, stejareii,
dezvoltand o ridicina pivotanta, si-au ameliorat cresterea in diametru. in pofida acestui
fapt, din datele incluse in tabelul 1 se poate observa ca valoarea absoluta a coeficientu-
lui de asimetrie in semanaturile de toamna (A = 0,06) a fost mai mica in comparatie cu
cea caracteristica pentru distributia puietilor dupa diametru in semanaturile de primava-
ra (A=0,20).

Cercetdrile stiintifice intreprinse pana in prezent au demonstrat cd in primii 5 ani
sele de hrana mai intai in dezvoltarea unui sistem radicular pivotant si dupa aceea isi
dezvolta partea aeriana [6, 18]. Stejarul pedunculat creste mai incet in primii 5 ani, pe-
rioada in care pivotul radacinii are o crestere anuala puternica, atingand lungimea de 1
metru si mai mult [15]. Particularitatea respectiva de crestere este o reactie de adaptare
a stejarului pedunculat la un climat mai secetos. Sistemul radicular este masiv, ramificat
si cu pivotul puternic dezvoltat [13]. Avand 1n vedere legea compensarii sau echilibrarii
cresterii partilor organismului [20], indubitabil este faptul ca formarea unui sistem radi-
cular puternic si bine dezvoltat sileste cresterea corespunzatoare a diametrului tulpinii la
stejarul pedunculat.

Pe marginea celor rezultate, se poate afirma ca cresterea in diametru a puietilor
de stejar pedunculat, in primii 4 ani de viatd, este dependenta de formarea unui sistem
radicular profund si ramificat. Specificul inradacinarii pivotante a favorizat cresterea mai
activa in diametru a unui numar semnificativ de stejarei. Aceasta particularitate biologi-
ca a stejarului pedunculat poate fi observata in mod elocvent in figura 1a, unde in raport
cu valoarea modulului distributia puietilor cu cresterea inceata si rapida este de 1:2,5.
Cu titlu de comparatie mentionam ca in primii 3 ani de viata puietii de stejar investigati
s-au caracterizat printr-o crestere lentd in indltime. Inaltimea medie a puietilor de stejar
pedunculat in culturile de descendenta materna din teritoriul Rezervatiei Stiintifice ,,Pla-
iul Fagului” dupa al 2-lea an de viata a fost de 43,7-50,4 cm, iar dupa cel de-al 3-lea an
de viata 101,8-123,9 cm [5, 6]. In plus, la faza cresterii individuale a puietilor, in lipsa
concurentei dintre exemplare, distributiile numarului de stejari pe categorii de Tnaltimi,
atat in semanaturile de toamna, cat si in cele de primavara, se apropie de legea distributi-
ei normale [7]. In asa fel, stejarul pedunculat si-a dobandit de-a lungul timpului, urmare
a specificului de crestere a puietilor n primii ani de viata, capacitatea de a supravietui in
conditii de mediu aride.

Dupa apropierea coroanelor puietilor si realizarea coronamentului noului stejéret se
formeaza starea de masiv. Este o etapa diferita de cea anterioara cand stejarii, ducand
o viatd izolata, erau nevoiti sa faca fata de sine statator actiunii factorilor de mediu se-
zonieri in exces ale diferitilor ani si concurentei buruienilor. Acum viata individuala se
transforma treptat In una comuna pentru plante, cand in procesul de crestere si dezvol-
tare Intre exemplare se ajunge in timp la interdependenta biologica, prin aparitia unor
relatii de favorizare, dar si de competitie pentru ,,7esurse” cu cele din jur. Caracteristica
principala a relatiilor dintre exemplare este orientatd spre supravietuirea arboretului in
ansamblu, chiar daca o parte dintre stejari vor fi eliminati ca urmare a competitiei [9].
Datorita Insusirilor ereditare ale puietilor si ponderii accidentale a factorilor de mediu,
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intre plante iau nastere cu o acuitate tot mai pronuntata relatiile de competitie pentru
lumina si elemente minerale din sol, ceea ce determina diferentierea lor dupa inaltime si
diametru in interiorul plantatiei [4, 7].

In cazul nostru chiar si dupa parcurgerea primilor 7 ani de viata, in functie de va-
loarea modulului, distributia puietilor dupa diametru intre exemplarele cu crestere lenta
si cele cu crestere rapida urmeaza un raport de 1:1,8, In semanaturile de toamna, si de
1:1,6, in semanaturile de primavara (Figura 2). Deci, dupa ce stejarii si-au unit coroanele
(plantatia a infaptuit starea de masiv), un numar majoritar de puieti s-au caracterizat prin
cresterea rapida in diametru. Este evident ca la varsta de 7 ani competitia dintre stejarei
pentru elementele minerale din sol si lumina nu a capatat forme ,,violente” pentru a putea
afecta cresterea lor in diametru. Totusi, dupa 7 ani de viatd, in comparatie cu varsta de 4
ani, numarul de puieti cu crestere rapida In semanaturile de toamna a scazut cu 7,7%, pe
cand in cele de primavara a crescut cu 2,2%, ceea ce dovedeste (avand in vedere numarul
mare de 630 puieti luati in studiu) ca diferentele neinsemnate ale procentului de puieti
cu crestere rapida pot fi puse 1n legatura cu aparitia intre stejari a relatiilor de competitie
pentru resurse de trai. Presupunem ca cresterea in diametru a puietilor nu Intdmpina
presiuni dendrocenotice care le-ar putea afecta cresterea, spatiul de nutritie fiind benefic
pentru dezvoltarea nestingherita a stejarilor.
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Figura 2. Compararea distributiei experimentale a numarului de puieti ai stejarului pedunculat
pe categorii de diametre si distributia teoretica dupa 7 ani de viatd in conformitate cu tipul de
repartizare f: a — semanaturi de toamnd, b — semanaturi de primavara

Treptat relatiile de crestere a stejarilor in culturile forestiere s-au schimbat. Odata
cu inaintarea in vérsta, nevoia puietilor in elementele minerale din sol a devenit tot mai
mare. in asemenea conditii necesitatile puietilor in elemente minerale au fost depasite de
desimea prea mare a plantelor (distanta dintre puieti fiind de 1x1 m), ceea ce a determi-
nat manifestarea relatiilor de competitie intre exemplare.

La varsta de 10 ani, in cultura experimentala de stejar pedunculat puietii au crescut
si s-au dezvoltat suficient de mult, astfel incat au devenit desi in corespundere cu desi-
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mea initiala de semanare, ceea ce a afectat cresterea in diametru la un numar anumit de
exemplare. In asemenea conditii competitia puietilor pentru resurse, in special cele trofice
(lumina si elemente minerale) a devenit mai acerba, ceea ce a determinat, in functie de
insusirile genetice individuale ale stejarilor, diferentierea lor dupa inalfime si diametru.
Datele ilustrate in figura 3 denota ca clasele cu cele mai numeroase frecvente sunt
reprezentate de puietii stejarului pedunculat, care se caracterizeaza prin categorii mijlo-
cii de diametre. Frecventa diametrelor puietilor in clasele marginale scade substantial.
Daca comparam repartizarea diametrelor puietilor intre minus si plus variante constatam
ca raportul distributiei puietilor dupa diametru in functie de valoarea modulului a con-
stituit 1,8:1,0, In semanaturile de toamna, si de 1,0:1,0 — In semanaturile de primavara.
Este evident ca numarul puietilor din categoriile inferioare de crestere in diametru a
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Figura 3. Compararea distributiei experimentale a numarului de puieti ai stejarului pedunculat

pe categorii de diametre si distributia teoretica dupa 10 ani de viata, in conformitate cu tipul de
repartizare 3: a — semanaturi de toamna, b — semanaturi de primavara

sporit suficient de mult, iar in cele superioare a scazut semnificativ. Distributia puietilor
pe categorii de diametre demonstreaza cert ca dupa realizarea starii de masiv a arboretu-
lui, dar si urmare a cresterii si dezvoltarii stejarilor, apar unele interactiuni intre acestia,
concretizate, in primul rand, prin competitie pentru spatiu, lumina si resurse nutritive.
Interesant de observat este faptul ca pe parcursul cresterii si dezvoltarii stejari-
lor se schimbi in timp relatiile de crestere dintre acestia. In primii ani dupa semanare,
numarul puietilor din categoriile inferioare de crestere in diametru a fost semnificativ
mai scazut, in comparatie cu acela din categoriile superioare de crestere. Acest mod de
distributie a stejarilor dupa diametru este determinat de particularitatile biologice ale
speciei de a se inradacina puternic in primii ani dupa semanare. Dezvoltarea unui sistem
radicular pivotant puternic favorizeaza prin relatii corelative cresterea viguroasa in dia-
metru la un numar mare de puieti. Dupa 10 ani de viata, cresterea in diametru a puietilor
a manifestat o cu totul alta tendinta. Urmare a competitiei dintre puieti pentru lumina si
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elemente minerale, dar si gratie nsusirilor ereditare individuale specifice ale stejarilor,
unele exemplare au ocupat treptat pozitii favorabile in spatiul aerian si subteran in raport
cu vecinii. Asemenea stejari, redusi la numar, dar cu crestere si dezvoltare rapida, ocu-
pand o pozitie dominantd un spatiul aerian al arboretului, au stinjenit prin umbrire un
numar numeros de exemplare cu inaltimi si diametre mai mici. Specificul de crestere a
stejarilor este elucidat in mod clar pe curbele din figura 3, care denota ca prelungirea ra-
murii din partea dreapta a curbei de frecventa, unde se gasesc diametrele cele mai mari,
are explicatii ecologice. Aceasta Tnseamna ca un numar nu prea numeros de stejari cu
insusiri ereditare superioare ajung la diametre mari astfel incat 1i umbresc si le stanjenesc
cresterea exemplarelor cu Tnsusiri ereditare mai slab exprimate.

Datele prezentate in tabelul 1 denota ca dupa 10 ani de viatd valoarea indicelui
coeficientului de asimetrie a fost mai mare in cazul descrierii statistice a curbei de dis-
tributie a diametrului stejarilor In semanaturile de toamna (A = 0,28), decat in cele de
primavara (A = 0,11). De asemenea, indicele coeficientului de variabilitate al stejarilor
dupa diametru in semanaturile de toamna (C = 32,3%) a inregistrat o valoare mai mare,
in comparatie cu cel obtinut la puietii din semanaturile de primavara (C = 28,1%). Feno-
menul respectiv poate fi lamurit prin faptul ca rasarirea puietilor, precum si viabilitatea
lor in seméanaturile de toamna a fost mai scazuta (datorita conditiilor nefavorabile in care
se gasea ghinda in perioada rece a anului) decat in cele de primadvara si aceasta stare
fiziologica diferita, cauzata de conditiile initiale de germinare si crestere ale puietilor
s-a mentinut in primii 10 ani de viatd. Datoritd acestui fenomen, numarul puietilor cu
crestere lentd in semanaturile de toamna a fost semnificativ mai mare decat in cele de
primavara. In aceasta privinta, rezultatele obtinute concorda cu cele capitate de noi an-
terior, care au demonstrat ca puietii stejarului pedunculat, in seméanaturile de primavara,
in comparatie cu cei din seméanaturile de toamna au manifestat in primii 10 ani de viata
o crestere mai rapida 1n Tndl{ime si dupa diametru [5, 6].

Asemenea studii au In vedere sa stabileasca credibilitatea distributiilor experimenta-

Tabelul 1. Principalii indici statistico-matematici ai distributiei experimentale
a numarului de puieti pe categorii de diametre

Puieti proveniti din semanaturi efectuate in diferite sezoane

Indici statistici dupa 4 ani de viata | dupa 7 ani de viata | dupa 10 ani de viata

toamna | primavara| toamna | primavard| toamna | primavara
Valoarea minima, cm 12,0 14,0 20,0 20,0 23,0 26,0
Valoarea maxima, cm 52,8 57,2 105,2 116,0 198,2 181,0
Amplitudinea, cm 40,8 432 85,2 96,0 175,2 155,0
Valoarea medie, cm 28,2 30,5 59,5 63,2 88,3 90,8
Varianta, cm? 48,8 46,7 256,8 220,6 815,7 6499
Abaterea standard, cm 7,0 6,8 16,0 14,9 28,6 25,5

Coeficientul de variabilitate, % | 24,8 22,4 26,9 23,5 32,3 28,1
Abaterea standard a mediei, cm| 0,28 0,31 0,64 0,68 1,20 1,17
Coeficientul de asimetrie, A 0,06 0,26 -0,04 -0,04 0,28 0,11
Coeficientul de exces, E -0,15 0,81 -0,15 0,15 0,06 -0,05
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le. In cazul nostru, pentru toti anii de investigatie exista o apropiere statistic semnificati-
va intre distributiile experimentale ale numarului de puieti pe categorii de diametre, atat
in semanaturile de toamna, cat si in cele de primavara, cu frecventele teoretice calculate
ale distributiei Beta. Testele de conformitate > si Kolmogorov-Smirnov au demonstrat
ca distributiile experimentale modelate in baza diametrelor puietilor stejarului peduncu-
lat concorda suficient de bine cu functia distributiei teoretice Beta, fapt consemnat prin
inexistenta deosebirilor statistic asigurate (la probabilitatea de P = 95%) intre valorile
experimentald si cea teoretica.

CONCLUZII

1. La faza premergitoare starii de masiv cresterea stejarului pedunculat dupa
diametru trebuie pusa in legaturd cu formarea unui sistem radicular pivotant puternic
dezvoltat. Adaptarea intr-un timp indelungat a populatiilor stejarului pedunculat la con-
ditiile aride de mediu prin Inradacinarea puternicd in primii ani de viatd a determinat
cresterea activa in diametru a stejarilor. In comparatie cu semanaturile de primavara, in
cele de toamna se intrevede tendinta cresterii mai active a diametrului tulpinii la un nu-
mar mai mare de puieti. Probabil ca determinarea genetica pentru dezvoltarea puternica
a sistemului radicular a favorizat cresterea in diametru a stejarilor cu viabilitate medie si
ridicatd in semanaturile de toamna.

2. Dupa realizarea starii de masiv, competitia dintre puieti pentru spatiu, lumina si
elemente minerale a favorizat, in functie de raspunsul diferit al genotipurilor la actiunea
factorilor de mediu, cresterea rapida a unui numar redus de stejari, care au stanjenit prin
umbrire un numar numeros de exemplare cu inal{imi si diametre mai mici.

3. Dupa 10 ani de viata, se observa tendinte specifice in distributia stejarilor dupa
diametru. Starea fiziologica diferitd, determinata de germinarea si cresterea puietilor in
semanaturile de toamna si primavara, are o influenta indelungata, persistand astfel cel
putin 10 sezoane de vegetatie. Din acest motiv, valoarea coeficientului de asimetrie in
semanaturile de toamna a fost mai mare in comparatie cu cea caracteristica pentru distri-
butia puietilor dupa diametru in semanaturile de primavara.
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CZU 633.2.03
VEGETATIA HALOFILA DIN PAJISTEA ,,TODIRESTI”

Ghenadie TITICA, Alina PAVLIUC
Gradina Botanica Nationala (Institut) ,, Al. Ciubotaru”,
Chisinau, Republica Moldova

Rezumat: Scopul acestui studiu este analiza structurii cenotaxonomice a vegetatiei halofile din pajistea
,-Todiresti”. Studiul comunitatilor de plante s-a efectuat in anul 2017. Din punct de vedere fitocenologic sunt
identificate si analizate 6 asociatii de plante. Pajistea ,,Todiresti” este localizata in comuna Todiresti, raionul
Ungheni si ocupa suprafata de 44,52 ha in lunca riului Vladnic. Cercetarile au fost efectuate in concordanta
cu metodologia adoptata de J. Braun-Blanquet conform careia comunitatile de plante sunt descrise prin 22
relevee. Pajistea ,,Todiresti” reprezintd un habitat cu vegetatie halofila, ce indicd prezenta substratului cu
saraturi.

Cuvinte-cheie: asociatie, relevee, vegetatie halofila.

HALOPHILOUS VEGETATION OF THE “TODIRESTI” GRASSLAND

Ghenadie TITICA, Alina PAVLIUC
,,Al. Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract: This study aims at analyzing the taxonomic structure of the communities of halophilous plants,
from the “Todiresti” Grassland, in the Ungheni district. This study on plant communities was conducted in
2017. Six plant associations where identified and analyzed from the phytocoenological point of view. The
“Todiresti” Grassland covers an area of about 44.52 hectares in the floodplain of Vladnic River, in Todiresti
commune. The plant communities have been described according to the J. Braun-Blanquet’s methodology,
by 22 vegetation relevés. The “Todiresti” Grassland is represented by a habitat with halophilous vegetation,
which is an indicator of soil salinity.

Key words: association, relevés, halophilous vegetation.

INTRODUCERE

Pajistile halofile sunt larg raspandite in luncile raurilor unor afluenti din stanga Pru-
tului de Mijloc. In aceastd zona Tr. Savulescu si T. Rayss (1924-1934); T. Tofan-Burac,
T. I'etineman (1966); Gh. Postolache (1995); A. Miron (2009); S. Lazu (2014) au efectuat
cercetari floristice si fitocenotice. Em. Topa (1939) a efectuat ample cercetari ale vege-
tatiei de sardturi din nordul Basarabiei. Insa, informatie despre flora si vegetatia pajistii
,»lodiresti” nu exista. Scopul cercetarilor a fost cercetarea florei si vegetatiei, inclusiv
a suprafetelor cu vegetatie halofila situate 1n afara sistemului de arii naturale protejate,
pentru evidentierea suprafetelor valoroase pentru conservarea si gestionarea durabila a
diversitatii plantelor.

MATERIALE SI METODE
Pajistea ,, Todiresti” se afld in partea de nord-est a comunei Todiresti, raionul Ungheni

(Figura 1, 2). Se utilizeaza in regim de pasune. Suprafata sectorului este de 44,52 ha.
Este amplasata in cursul mijlociu al raului Vladnic, afluent al raului Prut. Este un teren
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rafata sector
4452 ha

Figura 2. Harta pajistei ,, Todiresti”
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plan cu mici adancituri. Altitudinea variaza de la 49 la 50 de metri. La suprafata solului
apar fragmente de culoare alba, ceia ce reprezinta depuneri de saruri.

Cercetérile au fost efectuate in perioada de vegetatie a anului 2017 prin metoda de itinerar
(metoda de traseu) conform J. Braun-Blanquet (1964), A. Borza, N. Boscaiu (1965), V. Cris-
tea (2004), T. Chifu (2006). Comunitatile de plante au fost descrise pe suprafete de proba de
marimea 20-100 m?. Pentru stabilirea abundentei-dominantei speciilor s-au folosit coeficientii
scarii de la 1 la 5, iar prin (+) s-a notat frecventa sau prezenta locala.

Asociatiile si alte unitati cenotaxonomice (alianta, ordinul si clasa) au fost identifi-
cate in baza speciilor caracteristice. Conspectul cenotaxonomic al asociatiilor vegetale
din pajistea ,,Todiresti” s-a alcatuit in baza analizei releveelor, fiind comparate cu lu-
crarile unor cercetitori Em. Topa (1939), T. Chifu si a. (2006). Determinarea speciilor
s-a realizat utilizand lucrarile T. I'efineman (1986), A. Negru (2007). Nomenclatura flo-
ristica este datd conform The Plant List. org version 1.1. (2013). Gradul de toleranta la
salinitate a speciilor este apreciat conform M. N. Grigore (2012).

REZULTATE SI DISCUTII

In baza cercetirilor s-a stabilit ¢4, comunitatile de plante identificate in pajistea ,, To-
diresti” se incadreaza in tipul de lunca cu vegetatie halofild si sunt reprezentate de 6
asociatii vegetale, incluse in urmatorul sistem cenotaxonomic:

L. Cl. Phragmiti - Magnocaricetea Klika in Klika et Novac 1941

Ord. Phragmitetalia Koch 1926

Al. Phragmition communis Koch 1926

1. As. Phragmitetum vulgaris So6 1927

Ord. Bolboschoenotalia Maritimi Eggler 1933

Al Cirsio brachycephali — Bolboschoenion (Passarge 1978) Mucina in Grabherr et
Mucina 1993

2. As. Bolboschoenetum maritimi Eggler 1933

Ord. Potentillo — Polygonetalia R. Tx. 1947

Al Potentillion anserinae R. Tx. 1947

3. As. Trifolietum fragiferi Morariu 1966

II Cl. Puccinellio - Salicornietea Topa 1939

Ord. Salicornietalia Br.-Bl. (1928) 1933

Al. Thero - Salicornion Br.-Bl. 1933 em. R. Tx. 1950

4. As. Salicornietum europaeae Wendelbg. 1953

Ord. Puccinellietalia So6 1940

Al Puccinellion limosae Klika in Vlach 1937

5. As. Artemisietum santonici Soo 1947 corr. Guterm et Mucina 1993

6. As. Camphorosmetum annuae Soy 1933

Fitocenozele identificate in pajistea ,, Todiresti” se incadreaza in 2 clase de vegetatie, 5 or-
dine, 5 aliante si 6 asociatii. Comunititile vegetale sunt caracteristice pajistilor halofile raspan-
dite pe o suprafata plana in lunca raului Vladnic. Vegetatia halofila este raspandita neuniform.
Sectoare cu vegetatie halofila alterneaza cu sectoare cu vegetatie mezofila si higrofila. Fitoce-
nozele identificate sunt alcatuite de specii fidele tipului de asociatie, precum: Bolboschoenus
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maritimus, Trifolium fragiferum, Salicornia europaea, Artemisia santonica, Camphorosma
annua, Juncus gerardii si Puccinellia distans. Acoperirea solului cu vegetatie variaza de la
70-100%, 1n dependenta de conditiile naturale locale. Predominante ca suprafata sunt fitoceno-
zele edificate de speciile halofile: Salicornia europaea, Artemisia santonica i Camphorosma
annua. La periferia sectorului apar in fitocenoze unele specii ruderale. Compozitia floristica
a asociatiilor a fost alcatuitd in baza a 22 de relevee, care includ speciile identificate pentru
fiecare fitocenoza. In continuare sunt descrise asociatiile halofile identificate in acest sector.

1. As. Phragmitetum vulgaris So6 1927.

(Tabelul 1, Figura 3.1)

Tabelul 1. As. Phragmitetum vulgaris So6 1927

Numarul releveului 4 7 10 20
Altitudinea (m) 49 50 50 49
Inclinarea (°) - - - -
Expozitia - - - -
Suprafata (m?) 50 50 50 50
Acoperirea (%) 100 100 100 100
Phragmites australis 4 4 5 5
Typha angustifolia 1 1 + +
TBypha latifolia - - - +
Alisma plantago-aquatica + + - +
Catabrosa aquatica - - + -
Rumex maritimus + - - -
Oenanthe silaifolia + + - -
Lythrum salicaria + + - +
Epilobium hirsutum + + - +
Stachys palustris + + - +
Mpyosotis palustris + + - +
Lycopus europaeus - + - +
Galium palustre + + - -
Carex riparia - - + -
Carex vulpina + - - -
Sparganium erectum - - + -

Comunitatile de plante ale acestei asociatii sunt raspandite de-a lungul albiei raului
Vladnic. Este caracteristic edificatorul Phragmites australis. Se dezvolta bine in ape
statatoare si in curentul lent al apei. Compozitia floristica este constituitd din 16 specii de
plante vasculare, grupate in 4 relevee. Speciile insotitoare ale speciei edificatoare Phrag-
mites australis sunt: Typha angustifolia, Alisma plantago-aquatica, Catabrosa aquatica,
Typha latifolia, Galium palustre si Lycopus europaeus.

Locul si data efectuarii releveelor: 4, 7, 10, 20 — satul Todiresti, r. Ungheni
(19.07.2017);

Coordonate: 1.47.3249596,27.8355092;2.47.3245451,27.8354555;3.47.3237015,
27.8354341; 4. 47.3230469, 27.8367591.
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2. As. Bolboschoenetum maritimi Eggler 1933.
(Tabelul 2, Figura 3.2)

Tabelul 2. As. Bolboschoenetum maritimi Eggler 1933

Numarul releveului 1 12 21
Altitudinea (m) 49 50 49
Inclinarea (°) - - -
Expozitia - - -
Suprafata (m?) 50 50 50
Acoperirea (%) 100 100 100
Bolboschoenus maritimus 5 5 5
Juncus gerardii + - +
Butomus umbellatus + + -
Equisetum palustre - - +
Alopecurus pratensis - + +
Lythrum salicaria +

+
'

Lycopus europaeus +

Alisma plantago-aquatica + - -
Galium palustre + + +
Scirpus lacustris - + -
Rumex maritimus - - +
Eleocharis palustris + + +

Asociatia se dezvoltd pe soluri umede. In timpul verii, dupa retragerea apei, vegeteaza si
pe locuri mai putin umede. Edificatorul fitocenozei este Bolboschoenus maritimus. Este insotit
de speciile: Butomus umbellatus, Alisma plantago-aquatica, Lythrum salicaria, Lycopus eu-
ropaeus, Scirpus lacustris si Eleocharis palustris. Asociatia a fost descrisa in baza a 3 relevee
cu compozitie formata din 12 specii. In cadrul asociatiei se intilnesc frecvent speciile: Alope-
curus pratensis, Juncus gerardii, Rumex maritimus, Equisetum palustre $i Galium palustre.

Locul si data efectuarii releveelor: 1, 12, 21 —satul Todiresti, r. Ungheni (24.08.2017);

Coordonate: 1.47.3243233,27.8351712; 2. 47.323596, 27.8356111; 3. 47.3241597,
27.8353268.

3. As. Trifolietum fragiferi Morariu 1966.
(Tabelul 3, Figura 3.3)

Tabelul 3. As. Trifolietum fragiferi Morariu 1966

Numarul releveului 11 18 3
Altitudinea (m) 49 50 50
Inclinarea (°) - - -
Expozitia - - -
Suprafata (m?) 15 20 25
Acoperirea vegetatiei (%) 70 70 80

Trifolium fragiferum 4 4 4
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Suaeda prostrata
Puccinellia limosa 1

+ o+

Chenopodium glaucum -
Spergularia maritima -
Salicornia europaea

4+ ==
1

+
Atriplex tatarica +
Melilotus officinalis + - -
Centaurium pulchellum +
Lycopus europaeus +

+ o+

Lepidium latifolium -
Matricaria chamomilla - - +
Alopecurus pratensis + + +

Comunitétile de plante sunt in forma de fragmente neomogene. Specia edificatoare
este Trifolium fragiferum. Compozitia floristica include 13 specii, grupate in 3 relevee in
care se gasesc plantele halofile: Puccinellia limosa, Suaeda prostrata, Spergularia ma-
ritima $1 Atriplex tatarica. Dintre speciile nsotitoare au fost intalnite frecvent: Melilotus
officinalis, Lycopus europaeus, Lepidium latifolium, Matricaria recutita $i Alopecurus
pratensis.

Locul si data efectudrii releveelor: 11, 18, 3 —satul Todiresti, r. Ungheni (24.08.2017);

Coordonate: 1. 47.3235633, 27.8366089; 2. 47.323836, 27.837671; 3. 47.3237306,
27.8358364.

4. As. Salicornietum europaeae Wendelbg. 1953
(Tabelul 4, Figura 3.4)
Tabelul 4. As. Salicornietum europaeae Wendelbg. 1953

Numarul releveului 8 22 16 2
Altitudinea (m) 49 50 49 50
Inclinarea (°) - - - -
Expozitia - - - -
Suprafata (m?) 25 25 25 25
Acoperirea vegetatiei (%) 80 80 80 80
Salicornia europaea 4 4
Artemisia santonica 1 +
Atriplex laevis -
Lepidium crassifolium +
+

+ =
+ =

Puccinellia limosa

Suaeda prostrata -
Spergularia maritima +
Halimione verrucifera +
Tripolium pannonicum +
Juncus gerardii -
Triglochin maritima - - + -
Camphorosma annua - - - +
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Comunitatile de plante ale acestei asociatii se dezvolta pe soluri cu exces de saruri si
umiditate primavara si uscate in timpul verii. Specia dominanta este Salicornia europaea,
insotita frecvent de: Artemisia santonica, Suaeda prostrata, Spergularia maritima,
Puccinellia limosa, Camphorosma annua, Juncus gerardii si Tripolium pannonicum.
Edificatorul fitocenozei Salicornia europaea se afla in concurenta pentru suprafata cu
speciile halofile Artemisia santonica si Suaeda prostrata, care participa la intelenirea
terenului. Compozitia floristicd a asociatiei este formatd din 12 specii, grupate in 4
relevee.

Locul si data efectuarii releveelor: 8, 22, 16, 2 — satul Todiresti, r. Ungheni
(24.08.2017);

Coordonate: 1.47.3230506,27.8368664;2.47.3231597,27.8370166;3.47.3231197,
27.8372043; 4. 47.3227888, 27.8378588.

5. As. Artemisietum santonici Soo 1947 corr. Guterm et Mucina 1993.
(Tabelul 5, Figura 3.5)

Tabelul 5. As. Artemisietum santonici Soo 1947 corr. Guterm et Mucina 1993

Numarul releveului 13 5 19 14
Altitudinea (m) 49 50 49 50
Inclinarea (°) - - - -
Expozitia - - - -
Suprafata (m?) 50 50 50 50
Acoperirea vegetatiei (%) 90 95 90 90
Artemisia santonica 4 4 4 4
Atriplex laevis + + + +
Puccinellia distans 1 1 1 1
Lotus corniculatus - + + -
Tripolium pannonicum + + + -
Medicago lupulina - - + -
Scorzonera parviflora - + - -
Spergularia maritima + - - -
Cichorium intybus + + + +
Taraxacum bessarabicum - - + -
Matricaria recutita + + + +
Polygonum aviculare - - - +
Medicago sativa - + - -

Asociatia este larg raspandita in locurile uscate si putin umede, in care sunt slab
evidentiate fragmentele de sare de la suprafata solului. Specia caracteristica asociatiei
este Artemisia santonica, care se dezvolta pe solurile cu concentratie moderata de saru-
ri. Speciile caracteristice insotitoare, intalnite mai frecvent, sunt: Puccinellia distans,
Tripolium pannonicum, Spergularia maritima, Matricaria recutita, Lotus corniculatus
si Atriplex laevis. La marginea pajistii ,, Todiresti” s-a inregistrat aparitia unor specii de
stepa si ruderale: Medicago lupulina, Cicorium intybus, Taraxacum bessarabicum, Po-
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lygonum aviculare si Medicago sativa. Compozitia floristica a asociatiei este constituita
din 13 specii, grupate in 4 relevee.

Locul si data efectuarii releveelor: 13, 5, 19, 14 — satul Todiresti, r. Ungheni
(19.07.2017);

Coordonate: 1.47.3211851,27.8341198; 2. 47.320556, 27.8335834; 3. 47.3197741,
27.8329825; 4. 47.3192432, 27.831738.

6. As. Camphorosmetum annuae So6 1933,
(Tabelul 6, Figura 3.6)

Tabelul 6. As. Camphorosmetum annuae So6 1933

Numarul releveului 6 9 15 17
Altitudinea (m) 49 50 49 50
inclinarea (°) - - - -
Expozitia - - - -
Suprafata (m?) 25 25 25 25
Acoperirea vegetatiei (%) 90 80 80 90
Camphorosma annua 4 4 4 4
Juncus gerardii - - + +
Puccinellia distans 1 1 + +
Atriplex laevis - - - +
Spergularia maritima + - + -
Plantago major + + + +
Artemisia santonica - + - -
Lepidium ruderale + - - -
Tripolium pannonicum - - + -
Taraxacum bessarabicum + + + +
Atriplex verrucifera - - + -
Trifolium pratense + + - -
Camphorosma monspeliaca - - + -

Asociatia a fost descrisa 1n baza a 4 relevee cu compozitie floristica formata din 13
specii. Se evidentiaza prezenta speciilor halofile de culoare cenusiu-rosietica, care in
timpul verii apare ca o vegetatie scunda. Se dezvolta bine pe suprafata plana a pajistii
,»Todiresti”, iar pe alocuri se margineste cu asociatia Artemisietum santonici. Specia car-
acteristica asociatiei este Camphorosma annua. Frecvent sunt intdlnite speciile: Pucci-
nellia distans, Taraxacum bessarabicum, Artemisia santonica si Camphorosma monspe-
liaca. In structura floristica a asociatiei mai intra si alte plante sporadice sau insotitoare,
precum sunt: Atriplex laevis, Plantago major, Trifolium pratense si Lepidium ruderale.

Locul si data efecturrii releveelor: 6, 9, 15, 17 — satul Todiresti, r. Ungheni
(19.07.2017);

Coordonate: 1.47.3230506,27.8368664;2.47.3231597,27.8370166;3.47.3231197,
27.8372043; 4. 47.3227888, 27.8378588.
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3.1. Fitocenoza din as. Phragmitetum vulgaris 3.4. Fitocenoza din as. Salicornietum
So6 1927 europaeae Wendelbg. 1953

3.2. Fitocenoza din as. Bolboschoenetum 3.5. Fitocenoza din as. Artemisietum santonici
maritimi Eggler 1933 Soo 1947 corr. Guterm et Mucina 1993

3.3. Fitocenoza din as. Trifolietum fragiferi 3.6. Fitocenoza din as. Camphorosmetum
Morariu 1966 annuae Wenzl 1934

Figura 3. Comunitati de plante din pajistea ,,Todiresti”
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CONCLUZII

Carezultat al cercetarilor din pajistea ,, Todiresti” s-a stabilit cd, comunitatile de plan-
te se incadreaza in 2 clase de vegetatie, 5 ordine, 5 aliante si 6 asociatii. Compozitia flo-
ristica a fiecarei asociatii include speciile caracteristice, dominante si diferentiale pentru
fiecare fitocenoza. Dezvoltarea si distributia spatiald a vegetatiei halofile este nemijlocit
dependenta de substrat, care determind aparitia, in mare abundentd, a speciilor indica-
toare de saraturi, precum sunt: Bolboschoenus maritimus, Trifolium fragiferum, Salicor-
nia europaea, Artemisia santonica, Camphorosma annua, Juncus gerardii $i Puccinellia
distans. Dintre comunitatile de plante care ocupa cele mai insemnate suprafete sunt:
Salicornietum europaeae, Artemisietum santonici $i Camphorosmetum annuae.
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CZU 581.92
THE GEOGRAPHICAL ANALYSIS OF FLORA OF THE
NATIONAL NATURAL PARK “HUTSULSHCHYNA” (UKRAINIAN
CARPATHIANS) AND ADJACENT TERRITORIES

Maria TOMYCH
National Natural Park “Gutsulshchyna” Kosiv,
Ministry of Energy and Environment of Ukraine

Abstract: For geographical high-altitude analysis, we use W. Rothmaler’s vertical zone scheme: alpine,
subalpine, mountain and plain zones (Rothmaler, 1994). On the territory of the NNP “Hutsulshchyna” there is a
border between the Carpathians and Precarpathian territory, going from the North-east to the South-west. That’s
why, the mountain-plain group of species prevails in the analyzed flora, including 595 species (71,3%), the rest
of the groups make only one third of the species: plain — 140 (16,7%), subalpine-plain — 29 (3,3%), subalpine-
mountain — 27 (3,2%), alpine-plain — 23 (2,8%), mountain — 13 (1,6%), alpine-mountain — 9 (1,1%). Much of the
territory of the “Hutsulshchyna” NNP belongs to the plain height zone. Therefore, the second largest group is the
Plain Species Group 140 (16.7%). 88 (10,4%) species of higher vascular plants of NNP “Hutsulshchyna” belong to
groups with wide range of altitude (subalpine-plain, subalpine-mountain, alpine-plain, alpine-mountain). Mountain
species include Carpathian endemics or species common in mountain zone of Central Europe Mountains.

The distribution of rare species according high-altitude differentiation is as follows: the mountain-plain
group is dominant — 72 species (66,7%) like in the flora in general, other groups make less than a half of
species. More than a half of mountain-plain species — 44 — are included into the Red Book of Ukraine (RBU).
The number of Orchidaceae is also high — 24 species. The only group missing from the analyzed flora — is
plain species which indicates clear connection of sozological flora element with mountain territories.

Key words: flora, geographical analysis, zoning, type of habitat, rare species.

ANALIZA GEOGRAFICA A FLOREI PARCULUI NATURAL
NATIONAL ,,HUTSULSHCHYNA” (CARPATII UCRAINENI) SI
TERITORIILOR ADIACENTE

Maria TOMYCH
Parcul Natural National ,, Hutsulshchyna” Kosiv,
Ministerul Energeticii si Mediului al Ucrainei

Rezumat: Pentru analiza geografica a teritoriilor de inalta altitudine, folosim schema zonelor verticale,
elaborata de catre W. Rothmaler: zone alpine, subalpine, montane si de cdmpie (Rothmaler, 1994). Pe teri-
toriul PNN ,,Hutsulshchyna” existd un hotar intre Carpati si teritoriile Precarpatice, situat dinspre nord-est
spre sud-vest. De aceea, grupul de specii de munte-campie predomina in flora analizata, incluzand 595 specii
(71,3%), restul grupurilor formand doar o treime din specii: de campie - 140 (16,7%), subalpine - de campie
—29(3,3%), subalpine - de munte — 27 (3,2%), alpine - de campie — 23 (2,8%), de munte — 13 (1,6%), alpine -
de munte — 9 (1,1%). O mare parte din teritoriul PNN ,,Hutsulshchyna” apartine zonei de inaltime de campie.
Prin urmare, cel de-al doilea grup ca marime este Grupul de specii de cdmpie — 140 (16,7%). 88 (10,4%), spe-
cii de plante vasculare superioare din PNN ,,Hutsulshchyna” apartin grupurilor cu o gama larga de altitudine
(subalpind - de campie, subalpina - de munte, alpina - de campie, alpina - de munte). Printre speciile de munte
se numara cele endemice din Carpati sau specii comune in zona montana a Muntilor Europeni Centrali.

Distributia speciilor rare in functie de diferentierea la altitudini mari este urmatoarea: grupul de mun-
te-campie este dominant — 72 de specii (66,7%), ca si in flord in general, alte grupuri formeaza mai putin de
jumatate din specii. Mai mult de jumatate din speciile de munte - cdmpie — 44 sunt incluse in Cartea Rosie
a Ucrainei (CRU). Numarul de Orchidaceae este, de asemenea, mare — 24 de specii. Singurul grup care
lipseste din flora analizatd — sunt speciile de campie, care indica o legatura clara a elementului sozologic al
florei cu teritoriile montane.

Cuvinte-cheie: flora, analiza geografica, zonare, tip de habitat, specii rare.
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INTRODUCTION

Mountain territories are usually characterized by a high degree of herbal diversity. The
distribution of species with change of hypsometric levels of the Ukrainian Carpathians is
changing due to the influence of climate change and anthropogenic load. So, mountain
and plain flora species spreading is constantly changing and needs studying, especially in
transitional areas. The greatest problem is high altitude structure of rare flora component
which must be preserved by the Nature Conservation Fund (NCF). Geographical analysis
of the Ukrainian Carpathians flora was conducted mostly for separate horizons (floristic
areas) (Chornogora, Gorgany, Chyvchyno-Hryniava, etc.). Such analysis was not done for
the territories of National Natural Parks, since they are separated artificially and floras are
not elementary or concrete to apply such types of analysis to.

MATERIALS AND METHODS

Structure of vegetation in mountain countries is formed according to the vectors of
change of hydrothermal regime and substrates [10], that’s why it is important to take altitude
gradient into account while analyzing the nature of species distribution [23, 25]. For the
territory of Ukrainian Carpathians, high-altitude differentiation of species distribution was
studied by A. S. Lazarenko and M. F. Makarevych [7, 8], while developing the concept of
zonal geographical element for bryo- and lichenoflora. On its basis, K. A. Malinowski does
geographic analysis of the Ukrainian Carpathians’ highland flora [9]. For the geographical
analysis, the scheme proposed by G. Meusel and co-authors [24] was used; it was adapted
in recent editions [1, 5, 26]. For some species, the arealogical formulas were prepared
independently, according to information about their habitats [1-4, 11-22].

RESULTS AND DISCUSSIONS

The aim of our article is conducting the geographical high-altitude analysis based on
the information about the distribution of each species in its habitat. To reveal peculiarities
of higher vascular plants distribution, flora is considered in complex — not only the
woodlands of NNP “Hutsulshchyna” but also adjacent territories. The floral core is Pokuttia-
Bukovyna Carpathians species including species, characteristic for the floristic regions of
Gorgan and Precarpathians. High-altitude analysis of the rare component of flora on the
analyzed territory shows regularities of its distribution on different hypsometric levels and
correspondence to general altitude flora distribution.

For the vertical zoning of European mountains in general, K. A. Malynowskyi accepts
the mountain-nemoral, mountain-boreal, mountain (subalpine) and alpine (highland)
vegetation and climate zones. The vegetation altitude zones mentioned by other authors
(researchers) resemble those of K. A. Malynowskyi. We consider zoning as more general —
according to W. Rothmaler: alpine, subalpine, mountain and plain zones [26]. Some authors
divide mountain species into mountain and submountain [1, 5, 9]. We don’t consider it
necessary to divide the mountain zone since altitude distribution of plants is analyzed not
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only on the territory we research, but also in their habitats in general. That’s why species
existing in NNP “Hutsulshchyna” and adjacent territories in one or two altitude zones
have different, wider range of altitude zones in their habitats. Local altitude distribution of
species doesn’t always correspond with the distribution in their natural habitats.

Besides, there are some species which, classically, belong to alpine and subalpine
group [1], but on the territory we research, they can be found in the mountain zone at
600-1400 m above the sea level (Pinus mugo Turra, Atragene alpina L., Parageum
montanum L., Pedicularis hacquetii Graf, Gentiana acaulis L., G. laciniata Kit. ex
Kanitz, Pulmonaria filarszkyana Jav., Phyteuma wagneri A. Kern., Ptarmica lingulata
(Waldst. et Kit.) DC.). The lowest place in NNP “Hutsulshchyna” is 300 m above sea
level (Starokutske PNDV), the highest place is Mount Gregit (1472 m above sea level).
There is no subalpine zone in the territory of the NNP “Hutsulshchyna”. According to
the high-altitude zoning of north-eastern megaslope of the Ukrainian Carpathians [6], the
foothill zone comprises 500-700 m above sea level, lower mountain-forest — 600-1200
m above sea level and upper mountain-forest — 1200-1500 m above the sea level. On
the territory of the NNP “Hutsulshchyna”, there lies the border between the Carpathians
and Precarpathian territory, so there should be mostly species groups of foothill zone and
mountain-forest zone on the territory we research. That is true and the mountain-plain
group of species prevails in the analyzed flora, including 595 species (71,3%), the rest of
the groups make only one third of the species: plain — 140 (16,7%), subalpine-plain — 29
(3,3%), subalpine-mountain — 27 (3,2%), alpine-plain — 23 (2,8%), mountain — 13 (1,6%),
alpine-mountain — 9 (1,1%) (Figure 1).

The first group includes species with wide altitude distribution in terms of their habitats.
They make the basis of the vegetation in the researched area: forest (Picea abies (L.)
Karsten, Pyrola minor L., Adoxa moschatellina L., Quercus robur L., Fagus sylvatica L.,
Abies alba Mill., Aconitum moldavicum Hacq., Stellaria holostea L., Dentaria glandulosa
Waldst. et Kit., Mercurialis perennis L., Lathyrus sylvestris L., Astrantia major L.);
meadow (Ranunculus polyanthemos L., Hypericum maculatum Crantz, Trollius europaeus
L., Filipendula vulgaris Moench, Knautia arvensis (L.) Coult., Thymus pulegioides L.

subalpine- mountain 13
mountain 27 alpine-plain 23
subalpine- alpim?-
plain 29 mountain 9
plain 140

mountain-
plain 595

Figure 1. The distribution of higher vascular plants of NNP “Hutsulshchyna” according to
altitude types of habitats
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aggr, Centaurea jacea L., Anthoxanthum odoratum L., Holcus mollis L., Nardus stricta
L., Poa annua L.); hygrophytes (Equisetum telmateia Ehrh., Lythrum salicaria L.,
Epilobium palustre L., Myosoton aquaticum (L.) Moench, Cirsium rivulare (Jacq.) All.,
Juncus effusus L., Carex hirta L., Rorippa nasturtium-aquaticum (L.) Hayek, Veronica
beccabunga L., Menyanthes trifoliata L., Alopecurus aequalis Sobol.) and hydrophytes
(Batrachium trichophyllum (Chaix) Bosch and Lemna minor L.).

A large part of the territory of the NNP “Hutsulshchyna” belongs to plain altitude
zone, so plain species group is the second largest — 140 or 16,7%. The core of this group
is made by sintanthropic species, which have a wide ecological amplitude. They mostly
represent European-West-Asian flora (Atriplex patula L., Chenopodium botrys L., Fallopia
convolvulus (L.) A. Love, Berteroa incana (L.) DC., Malva neglecta Wallr., Melilotus albus
Medik., Oenotera biennis L., Calystegia sepium (L.) R.Br., Linaria vulgaris Mill., Ballota
nigra L., Cichorium intybus L., Crepis tectorum L., Tripleurospermum inodorum (L.) Sch.
Bip., Lolium temulentum L. etc.); hydrophytes (Utricularia australis R. Br., U. vulgaris
L., Elodea canadensis Michx., Potamogeton crispus L. etc.) and hygrophytes (Persicaria
hydropiper (L.) Delarbre, Rumex maritimus L., Solanum dulcamara L., Mentha aquatica
L., Stachys palustris L., Schoenoplectus lacustris (L.) Palla, Sparganium erectum L., etc.);
some mostly sinanthropic species spread all over the northern hemisphere (Chenopodium
album L., Persicaria maculosa S.F.Gray, Brassica napus L., Convolvulus arvensis L.,
Scutellaria galericulata L., etc.). There are also some narrow-habitat species connected
with thermophilic phytocenoses of the European part of the continent (Rorippa sylvestris
(L.) Besser, Rosa podolica Tratt., Asperula cynanchica L., Euphrasia stricta Host.,
Melampyrum arvense L., Salvia pratensis L., Arctium minus (Hill) Bernh., Hypochoeris
radicata L., Bromus commutatus Schrad., etc.).

The following groups, less in numbers, contain species with wide range of altitude
zoning (more than two high-altitude vegetation zones): subalpine-plain (Equisetum
fluviatile L., Cystopteris fragilis (L.) Bernh., Aquilegia vulgaris L., Vaccinium vitis-idaea
L., Lotus corniculatus L., Gentianopsis ciliata (L.) Ma Yu-Chuan, Taraxacum officinale
Wigg. aggr, Traunsteinera globosa (L.) Rchb., Eriophorum polystachion L., Festuca
gigantea (L.) Vill., etc.); subalpine-mountain (Pinus mugo Turra, Rumex pseudoalpinus
Hoeftt, Parageum montanum L., Scrophularia scopolii Hoppe. ex Pers., Campanula
abietina Griseb. et Schrenk, Phyteuma tetramerum Schur, Adenostyles alliariae (Gouanz)
Kern., Helictotrichon planiculme (Schrad.) Pilg., etc.); alpine-plain (Huperzia selago (L.)
Bernh. ex Schrank et C. Mart., Botrychium lunaria (L.) Sw., Cerastium fontanum Baumg.,
Helianthemum chamaecistus All., Crocus heuffelianus Herb., Gymnadenia conopsea
(L.) R. Br., Pseudorchis albida (L.) A.Love et D.Love, Phleum alpinum L., etc.); alpine-
mountain (Alchemilla crinita Buser, Potentilla aurea L., Gentiana acaulis L., Phyteuma
wagneri A. Kern., Hypochoeris uniflora Vill., etc.).

These groups include pleistocene relicts and borderline species which form isolated
populations outside their main habitats. They also represent Alpine-Carpathian mountain
flora on the researched territory [5]. In general, groups that have wide range of altitude
and vegetation belts include 88 (10,4%) species of higher vascular plants of the flora of the
NNP “Hutsulshchyna”, which belong to the groups with a wide amplitude of heights and
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plant degrees. A separate group is 13 (1,6%) mountain species (Helleborus purpurascens
Waldst. et Kit., Alchemilla bucovinensis Sytschak, Rubus montanus Libert ex Lej.,
Rhinanthus patulus (Sterneck) Thell. et Schinz, Leucanthemum rotundifolium (Waldst. et
Kit. ex Willd.) DC., Prenanthes purpurea L., etc.). They are mostly Carpathian endemics
or species spread in Central Europe mountain zone.

The distribution of rare species according to high-altitude differentiation is as follows:
the mountain-plain group dominates — 72 species (66,7%) like in the flora in general — 595
(71,3%), other groups make up less than a half of the species (Table 1). They are ordered
differently. If the second group is small in flora in general, it isn’t represented in rare
component at all. The rest of high-altitude groups of rare species make much bigger part
than in general flora because of smaller general number of the first two groups. Among
the mountain-plain 44 species, more than half are included in the Red Book of Ukraine,
the number of orchids is also high — 24 species. The second among the rare species is the
subalpine-mountain group — 14 species (13,0%), there are only two species included in
the Red Book of Ukraine and the only one representative of the Orchidaceae. The core of
this group consists of endemics and subendemics, which are situated on the lower border
of their high-altitude distribution within the researched area. Alpine-plain species have
a broad response rate to environmental conditions, there is 8 of them (7,4%), they occur
mainly in the mountain zone in the researched territory, and their altitude distribution
in the habitats is much wider. All of these species (except one) are included in the Red
Book of Ukraine; there are three representatives of the orchids. There are five rare species
(4,6%), which are present only in the mountain zone, four species among them — endemics
and relicts and one — from the family Orchidaceae.

The subalpine-plain group also consists of five species (4,6%), two of them are
representatives of the orchids (RBU).

Table 1. The distribution of the rare component of higher vascular plants of NNP
“Hutsulshchyna” according to altitude types of habitats

Altitude types of habitats
Species mountain- lain subalpine-| subalpine- | alpine- mountain alpine-
p plain p plane | mountain | plane mountain
Total number/% | 595/71,3 |140/16,7| 29/3,3 27/3,2 | 23/2,8 | 13/1,6 9/1,1
Number of rare
72/66,7 - 5/4,6 14/13,0 | 8/7.4 5/4,6 3/2,8
component/%

The smallest group among the rare components of the flora of NNP “Hutsulshchyna”
are three alpine-mountain species (2,8%), one of them is included in RBU. The only group
absent in the studied rare flora components is the plain species; it indicates the pronounced
connection of the sozological flora’s element with the mountainous territories. Plant cover
of mountain territories needs primarily study and protection.



JOURNAL OF BOTANY VOL. XI, NR. 2(19), 2019 43

CONCLUSIONS

In the altitude distribution the flora of NNP “Hutsulshchyna” is the mountain-plain
(two-thirds of the species) with the large part consisting of plain components and a small
part — of broad-amplitude and mountain species. The geographical altitude structure of
flora’s rare components and flora as a whole are different. The number of mountain-plain
species also prevails here, but plain species are absent in the flora’s rare components.
Other groups of rare species have larger number than in the flora in general. This situation
proves the rare flora’s components tend to mountain territories and its plain components
are represented by a much smaller number and it needs an additional exploration.
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CZU 502.4
EXTINDEREA REZERVATIEI NATURALE ,, TELENESTI”

Stefan LAZU, Gheorghe POSTOLACHE, Ludmila TALMACI
Gradina Botanica Nationala (Institut) ,,Al. Ciubotaru”,
Chisinau, Republica Moldova

Rezumat: in articol sunt prezentate argumente in favoarea extinderii Rezervatiei naturale silvice
,,Telenesti” de la 111 ha (conform Legii...1998), pana la 2570,3 ha, cuprinzand si padurile naturale din trupul
de padure ,,Vila Telenesti”. Suprafetele propuse pentru extindere si cele aflate sub protectie cuprind 93,8%
arborete naturale de stejar (Quercus robur L.) si gorun (Quercus petraea Liebl.) aflate la limita estica de
raspandire spontand. in aria protejati se intalnesc fitocenoze din ass. Querceto (roboris) - Carpinetum Borza
1937, iar in suprafetele propuse pentru extindere-comunitati din ass. Querceto (petraea) — Carpinetum
Gheideman et al. 1964 si ass. Tilieto (tomentosae) — Fraxineto — Quercetum (petraea) Gheideman et al.
1964. Aceste arborete au varsta de 60-120 de ani. Atat suprafetele aflate sub protectie cat si cele propuse
pentru extindere cuprind 15 specii de plante rare, dintre care 4 sunt incluse in Cartea Rosie a Republicii
Moldova (2015): Nectaroscordum bulgaricum Janka, Dryopteris filix-mas L., Sorbus domestica L.,
Ornithogalum flavescens Lam.

Cuvinte-cheie: extindere, arie protejata, diversitate floristica, fitosociologica si tipologica, plante rare.

EXTENSION OF THE «TELENESTI» FOREST RESERVE

Stefan LAZU, Gheorghe POSTOLACHE, Ludmila TALMACI
“Al. Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract: The article presents arguments in favour of expanding the “Telenesti” forest nature reserve
from 111 ha (according to the Law...1998) to 2570.3 ha, including the natural forests of the “Vila Telenesti”
forest unit. The protected areas, as well as those that have been proposed to be added to them comprise
93.8 % pedunculate oak (Quercus robur L.) and sessile oak (Quercus petraea Liebl.) natural stands at the
eastern limit of their native range. In the protected area, there are plant communities of the ass. Querceto
(roboris) - Carpinetum Borza 1937. In the areas proposed for expansion, there are communities of ass.
Querceto (petraea) — Carpinetum Gheideman et al. 1964 and ass. Tilieto (tomentosae) — Fraxineto —
Quercetum (petraea) Gheideman et al. 1964. These stands are 60-120 years old. Both the protected areas
and those proposed for expansion include 15 species of rare plants of which 4 are found in the Red Book of
the Republic of Moldova: Nectaroscordum bulgaricum Janka, Dryopteris filix-mas L., Sorbus domestica L.,
Ornithogalum flavescens Lam.

Key words: expansion, protected area, floristic, phytosociological and typological diversity, rare plants.

INTRODUCERE

Protectia speciilor si asociatiilor de plante rare situate in afara sistemului de arii
naturale protejate (ANP) nu este asigurata, iar conservarea si gestionarea durabila a
acestora este periclitati de factorii antropici. In prezent, persista pericolul disparitiei
multor populatii de plante rare din padurile aflate in afara sistemului de ANP, precum
si a unor comunitati silvice. Pentru protectia populatiilor de plante rare si a comunitati-
lor naturale situate in afara sistemului de ANP, sunt necesare actiuni de inventariere si
elaborare a unor masuri care sa asigure protectia si gestionarea lor durabila (HG R.M.
nr. 784, 2000).

In scopul extinderii suprafetei padurilor naturale, aflate sub protectie, s-a intreprins
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evaluarea florei si vegetatiei din Rezervatia naturala silvica ,, Telenesti” cu suprafata de
111 ha si din trupul de padure ,,Vila Telenesti”.

Rezervatia naturala silvica (RNS) ,, Telenesti” se afla la nord de satul Crasnaseni,
raionul Telenesti, pe interfluviul raurilor Ciuluc-Cula, care separa Podisul Central al
Moldovei de Campia Béltului. Rezervatia cuprinde parcela 50 cu suprafata de 112 ha.

Pentru prima data valoarea arboretelor din padurea Telenesti a fost mentionata de
silvicultorii 1O. II. KpaBuyk, B. H. Bepuna, 1. M. CyxoB (1976), iar caracteristica
landsaftului Ciuluc-Cula cu paduri naturale de geograful B. E. ITpoka (1983).

1O. I1. KpaBuyk si colab. (1976) au mentionat in trupul de padure ,,Vila Telenesti”,
parcela 50, subparcelele 10, 15 si 16 cu suprafata de 61,5 ha si arborete valoroase
cu gorun de 70 ani (80%), tei pucios (10%) si frasin (10%), iar jugastrul, carpenul
si sorbul sunt in minoritate. Diametrul gorunului - 25-30 cm, inaltimea 22-24 m.
Incheierea coronamentului — 0,9. Sectorul dat, concluzioneaza autorii, corespunde
tipului de padure gorunet cu tei si frasin. In acelasi trup de padure parcela 48, subpar-
cela 2, cu suprafata de 18,0 ha, etajul intai este constituit din stejar penduculat de 90
ani (80-100 arbori la hectar) cu diametrul de 40-50 cm si Tnadlfimea de 20-22 m. Etajul
doi este format din stejar penduculat, frasin, carpen, cu varsta de 35 de ani. Incheierea
coronamentului - 0,8. Autorii subliniaza valoarea acestor arborete, care cresc in con-
ditii ecologice deficitare.

MATERIALE SI METODE

In scopul evaludrii si inventarierii actuale a florei si vegetatiei din padurile RNS
»lelenesti” (parcela 50, cu 112 ha), si a trupului de padure ,,Vila Telenesti” (parcelele
22,34-49 si 51-59 — 2458,3 ha), s-au Intreprins investigatii atat in teren, cat si lucrari de
analiza in laborator. In teren s-au facut cercetiri ale florei si vegetatiei, pentru a cuprinde
faza vernala (15.04.2016) si estivala (23.08.2016) in dezvoltarea fitocenotica. Cerceta-
rile s-au realizat pe itinerar (parcelele 50-53 si 48-50), cu identificarea speciei silvofor-
mante si a componentelor de baza ale taxonilor cu habitat silvic, inregistrarea abundentei
si pozitiei in structura stratificata (etajatd) a comunitatii silvice (T. C. I'eiineman si col.,
1964; V. Cristea, 1991; Gh. Postolache, 1995). S-au preluat si datele privind prezenta
speciilor de plante vasculare din Herbarul Gradinii Botanice Nationale (Institut) ,,Al.
Ciubotaru”, documentate pe aceasta suprafata.

in conditii de laborator, in baza analizei datelor din Amenajamentul silvic ,,Vila Te-
lenesti”, Ocolul silvic Telenesti, I. S. S. Telenesti, anul 2009 si materialelor cartogra-
fice, s-au evidentiat suprafetele cu paduri naturale, artificiale si terenuri neimpadurite,
compozitia arboretului, varsta si indicii dendrometrici (diametrul, inéltimea, volumul de
masa lemnoasa (m*/ha) si cresterea (m*/ha).

REZULTATE SI DISCUTII
Vegetatia naturald din trupul de padure ,,Vila Telenesti” se afla la hotarul estic al pa-

durilor mezofite central europene. Aceste paduri sunt permanent influentate de regiunea
floristica aridizata a stepelor continentale cu precipitatii atmosferice reduse si tempera-
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turi mai ridicate, iar padurile de tip mezofit, ca cele analizate, sunt sensibile la modifica-
rile climaterice, indeosebi cu impact al Incilzirii globale (Figura 1).
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Figura 1. Rezervatia naturala silvica ,, Telenesti” si suprafetele cu paduri naturale din trupul de
padure ,,Vila Telenesti” (dupa datele din Amenajamentul silvic)

In functie de altitudine, expozitie, tipul de sol si roca materna, se formeazi o diver-
sitate larga de arborete sustinuta de conditiile ecologice statiunii. S-a constatat ca arbo-
retele naturale se intalnesc in tot trupul de padure ,,Vila Telenesti” (parcelele 22, 34-59),
pe o suprafata de 2350,8 ha si alcatuiesc 93,7%, dar sub protectie de stat se afla numai
parcela 50 cu suprafata de 112 ha (Tabelul 1).

Actualmente, parcela 50 cuprinde arborete constituite preponderent din stejar pedun-
culat (Quercus robur L.), cu prezenta gorunului (Quercus petraea Liebl.), teiului pucios
(Tilia cordata Mill.), frasinului (Fraxinus excelsior L.), carpenului (Carpinus betulus L.),
dar predomina stejaretele cu carpen. Altitudinea este de 120-260 m. La aceasta altitudine,
in centrul Indltimii Codrilor predomina arborete de stejar cu carpen (T. C. Teiineman, 1964).
In parcelele adiacente din trupul de padure ,,Vila Telenesti” sunt prezente stejirete cu carpen
(Querco-Carpinete) la altitudine joasa (50-100 m). La altitudinea de 100-200 m persista go-



48 JOURNAL OF BOTANY VOL. XI, NR. 2(19), 2019

Tabelul 1. Suprafata padurilor din trupul de padure ,,Vila Telenesti”
(dupa datele din Amenajamentul silvic, 2009)

Parcela Paduri naturale Paduri artificiale | Sectoare fara paduri Total
(ha) % (ha) % (ha) % (ha)

22 61,6 100,0 - - - - 61,6
34 53,7 77,1 15,8 22,6 0,2 0,3 69,7
35 89,9 98,2 1,7 1,8 - - 91,6
36 96,7 80,9 22,9 19,1 - - 119,6
37 62,0 81,2 14,2 18,6 1,3 0,2 77,5
38 154,8 95,4 7.3 4,5 0,1 - 162,2
39 94,2 98,8 1,1 1,2 - - 95,3
40 78,5 93,3 2,1 2,5 3,5 4,2 84,1
41 104,1 99,0 1,0 1,0 - - 105,1
42 89,6 98,7 1,2 1,3 - - 90,8
43 62,5 85,6 10,5 14,4 - - 73,0
44 66,4 93,8 3,0 4,2 1,4 2,0 70,8
45 37,7 97,2 1,1 2,8 - - 38,8
46 63,7 93,1 4,7 6,9 - - 68,4
47 30,9 100,0 0 0 - - 30,9
48 73,7 96,7 0 0 2,5 3.3 76,2
49 82,3 99,0 0 0 0,8 1,0 83,1
50 112,0 100 0 0 - - 112,0
51 102,1 99,0 1,0 1,0 - - 103.1
52 99,3 99,4 0 0 - - 99,3
53 87,2 95,1 4,0 43 0,5 0,1 91,7
54 182,2 91,3 5,5 2,7 11,8 6,0 199,5
55 87,1 93,4 6,1 6,6 - - 93,2
56 1253 97,4 3,4 2,6 - - 128,7
57 161,7 99,5 0 0 0,8 0,5 162,5
58 66,3 100,0 0 0 - - 66,3
59 86,9 75,4 27,3 23,7 1,1 0,9 115,3
Total 24124 93,8 133,9 5,2 24,0 1,0 2570,3

runete cu carpen (Querco(petraea)-Carpinete), iar la altitudinea de 200-300 m - gorunete cu
tei si frasin (7ilieto(tomentosae)-Fraxineto-Quercetum), care in unele parcele (38c, 391, 51g,
53b, 56a) se intalnesc sub Tnaltimea de 200 m si confirma aridizarea statiunii.

Spre deosebire de alte zone naturale din tara noastra, in trupul de padure ,,Vila
Telenesti” are loc uscarea mai intensa a arborilor de diverse specii: Quercus robur L.,
Carpinus betulus L., Tilia cordata Mill., Acer campestre L., Cerasus avium (L.) Moen-
ch. Fenomenul de uscare a speciilor de arbori este confirmat si de lucratorii silvici care
mentioneaza ca ,,uscarea copacilor are loc in toatd padurea Telenesti”. De aceea, este
necesara monitorizarea permanenta si strictd a tendintei de uscare a tuturor speciilor de
arbori.

in trupul de padure ,,Vila Telenesti” se intalnesc si plantatii artificiale de arbori pe o
suprafata de 133.9 ha (5,3%), constituite din monoculturi de stejar pedunculat - 40,9 ha, stejar
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rosu - 38,7 ha, salcam - 9,7 ha, frasin - 6,6 ha,
nuc - 3,0 ha, carpen - 3,9 ha, plop negru - 3,2
ha, pin obisnuit - 1,1 ha, molid - 1,1 ha.

Arboretele naturale reprezinta comu-
nitati de diferite varste (20-80 ani), dar se
intalnesc si comunitati seculare de 100-120
ani (parcela 36B, 37h, 38m, 39h, 40f, 41;, 1,
42i, 431, 47b, 49k, 501, k, 52k, 54p, v, 59a),
cu structura si compozitia stabilizata a aso-
ciatiilor — Querceto (roboris) — Carpinetum
Borza 1937; Querceto (petraea) — Carpi-
netum Gheideman et aut., 1964; Tilieto (to-
mentosae) — Fraxineto — Quercetum Ghei-
deman et aut., 1964 (Figura 2).

Trupul de padure ,,Vila Telenesti” cu-
prinde arborete naturale - 93,8%, artificiale
- 5,2% si spatii fara paduri - 1,0% (Figura 3).
In trupul de padure ,,Vila Telenesti” au fost
evidentiate urmatoarele specii de plante:

Arbori: stejar pedunculat (Quercus robur

Figura 2. Arboret natural de gorun cu carpen

L.), gorun (Quercus petraea 52% 1,0%
Liebl.), carpen (Carpinus betu-
lus L.), teiul pucios (7ilia cor-
data Mill.), teiul argintiu (7ilia
tomentosa Moench), frasinul
(Fraxinus excelsior L.), jugas-
trul (Acer campestre L.), gladi-
sul (Acer tataricum L.), ulmul
(Ulmus carpinifolia Rupp. ex
G. Suckow), sorbul (Sorbus
torminalis (L.) Crantz.), palti-
nul (4cer platanoides L.), teiul
macrofil  (7ilia  platyphyllos Figura 3. Ponderea arboretelor naturale din trupul de padure
Scop.), s-au depistat puieti de ,,Vila Telenesti”
arbori: gorun (Quercus petraea
Liebl.), stejar pedunculat (Quercus robur L.), par paduret (Pyrus pyraster (L.) Burgsd.), cire-
sul pasarilor (Cerasus avium (L.) Moench.), mar paduret (Malus sylvestris Mill.) (Figura 4).
Arbusti: corn (Cornus mas L.) cu abundenta 2(3), paducel incovoiat (Crataegus cur-
visepala Lindm.), paducel monogin (Crataegus monogyna Jacq.), lemn raios (Euony-
mus verrucosa Scop.), salba moale europeana (Euonymus europaea L.), lemn cainesc
(Ligustrum vulgare L.), porumbrel (Prunus spinosa L.), dirmoz (Viburnum lantana L.)
clocotis (Staphylea pinnata L.) (Figura 5).

Padurinaturale
Paduriartificiale

Teren fara paduri
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Figura 4. Regenerarea naturald a gorunului Figura 5. Clocotis (Staphylea pinnata L.)
(Quercus petraea Liebl.)

In perioada vernald abundent vegeteaza speciile de plante efemeroide — leurda (A/lium ursi-
num L.) cu abundenta 3, 4, brebenel (Corydalis cava (L.) Schweigg. et Korte), vioreaua (Scilla
bifolia L.), pastita (Anemonoides ranunculoides (L.) Holub), brebenel (Corydalis marschallia-
nus Pers.), brebenel (Corydalis solida (L.) Clairv.), grausor (Ficaria verna Huds.), scanteiuta
(Gagea pusilla (F. W. Schmidt) Schult. et Schult fil.), scanteiuta (Gagea lutea (L.) Ker-Gawl.),
sugel (Lamium purpureum L.), veronica (Veronica hederifolia L.), stejarel (Veronica chamae-
drys L.), usturoitd (Alliaria petiolata (Bieb.) Cavara et Grande), precum si speciile de plante
vernale rare — floarea Pastilor (Anemonoides nemorosa L.), lalea Bieberstein (Tulipa bieber-
steiniana Schult et Schult. fil.) (Figura 6) si pana zburatorului (Lunaria annua L.) (Figura 7).

Dintre speciile de ierburi estivale se evidentiaza rocatelul (Stellaria holostea L.), turita
(Galium aparine L.), margelusa (Aegonychon
purpureo-coeruleum (L.) Holub.), zgrabuntica
(Lapsana communis L.) abundenta 2-3, obsiga
pinatd (Brachipodium pinnatum (L.) Beauv.),
clopotel (Campanula trachelium L.), rarun-
chioard (Glechoma hirsuta Waldst. et Kit.),
hatmatuca (Anthriscus sylvestris (L.) Hoftm.),
pecetea lui Solomon (Polygonatum latifolium

Figura 6. Lalea biebersteiniana (7ulipa bie- Figura 7. Pana zburatorului (Lunaria
bersteiniana L.) annua L.)
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Desft.), pecetea lui Solomon (Polygonatum multiflorum (L.) All), suleiman (4juga genevensis
L.), usturoitd (Alliaria peiiolata (Bieb.) Cavara et Grande), soparlita (Prunella vulgaris L.),
linte (Lathyrum niger (L.) Bernh.), margica (Melica uniflora Retz.), mazariche (Vicia sylvatica
L.), turicioara (Agremonia eupatoria L.), pojarnita (Hypericum perforatum L.), firutd (Poa ne-
moralis L.), glugutd (Scutellaria altissima L.), lacramioara (Convallaria majalis L.), hriscuta
(Fallopia convolvulus (L.) A. Love), jales (Stachys sylvatica L.), coltisor (Dentaria bulbifera
L.), brei (Mercurialis perennis L.), alior (Euphorbia amygdaloides L.), celnusa (Ornithogalum
flavescens Lam.), orzul iepurelui (Hordelymus european (L.) Harz.), linte (Lathyrus silvicola
L.), linte (Lathyrus vernus (L.) Bernh.).

Invelisul ierbos cuprinde si specii de plante hibernale, inclusiv: popivnicul (4sarum
europaeum L.), brebenocul (Vinca minor L.), edera (Hedera helix L.), rogozul (Carex pilo-
sa Scop. si C. brevicollis DC.) crancesul (Geum urbanum L.), galbenita (Galeobdolon lu-
teum L.), mierea ursului (Pulmonaria obscura
Dum.) (Figura 8).

In padurile naturale din trupul de padure
,Vila Telenesti” s-a remarcat prezenta ur-
matoarelor specii de plante rare: Staphilea

Figura 8. Brebenoc (Vinca minor L.)

pinnata L., Nectaroscordum bulgaricum
Janka, Tulipa bierberschteiniana Schult. et
Schult. fil., Vinca minor L., Sorbus tormi-
nalis (L.) Crantz., Anemonoides nemorosa
L., iar in ariile propuse pentru protectie se
mai Intalnesc urmatoarele 9 specii de plante
rare - Dryopteris filix-mas L., Fritillaria
meleagroides Patrin ex Schult. fib, Lilium
martagon L., Asparagus tenuifolius Lam.,
Epipactis helliborine (L.) Crantz., Neottia
nidus-avis (L.) Rich., Aconitum anthora L.,
Ornithogalum flavescens Lam., Sorbus do-
mestica (L.) Crantz. In ansamblu, trupul de
padure ,,Vila Telenesti” cuprinde 15 specii
de plante rare si 4 specii incluse in Cartea
Rosie a R. Moldova (Figura 9).

Figura 9. Scorus (Sorbus torminalis L.)
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CONCLUZII

Aria protejata ,, Telenesti” reprezinta o suprafatd de padure caracteristica zonei cen-
trale a R. Moldova. Este constituitd din arborete naturale de gorun (Quercus petraea) si
stejar pedunculat (Quercus robur). In baza cercetirilor efectuate, s-a stabilit ¢ in preaj-
ma ariei protejate ,, Telenesti” sunt suprafete valoroase cu arborete natural-fundamentale
si specii de plante rare, care ar putea fi incluse in teritoriul ariei protejate. Suprafata
acesteia ar putea fi extinsa pana la 2570,3 ha.

S-a constatat cd arboretele naturale constituie 93,8% din suprafata totald de 2570,3
ha. Comunitatile de plante din acest teritoriu se atribuie la asociatiile Querco (roboris) —
Carpinetum Borza 1937, Tilieto — Fraxinetum — Quercetum (petraea) Gheideman et al.
1964. Arboretele au varsta cuprinsa intre 60-120 ani. Componenta floristica include un
genofond constituit din 108 specii de plante vasculare, dintre care: 14 specii de arbori,
12 specii de arbusti, 82 specii de ierburi, 15 specii de plante rare, 4 specii fiind incluse
in Cartea Rosie a R. Moldova ed. a 3-a — Sorbus domestica L., Dryopteris filix-mas L.,
Nectaroscordum bulgaricum Janka si Ornithogalum flavescens Lam.

In suprafetele de padure propuse pentru extinderea ariei protejate ,, Telenesti” se
intalnesc urmatoarele specii de plante rare: Dryopteris filix-mas L., Fritillaria melea-
groides Patrin ex Schult. fib, Lilium martagon L., Asparagus tenuifolius Lam., Epipactis
helliborine (L.) Crantz., Neottia nidus-avis (L.) Rich., Aconitum anthora L.
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SPECIES BIODIVERSITY OF EPIPHYTIC LICHENS OF
“ALEXANDRIA” DENDROLOGICAL PARK

Lyubov PLESKACH ', Sergiy KONDRATYUK *
1 - “Alexandria” Dendrological Park of NAS of Ukraine
2 - M.H. Kholodny Institute of Botany of NAS of Ukraine

Abstract: Results of an investigation of species diversity of epiphytic lichens that were conducted on
the territory the “Alexandria” Dendrological Park during 2012-2016 years are presented. It has been shown
that the epiphytic lichens of the “Alexandria” Dendrological Park are now represented by 94 species and 4
forms of lichen-forming fungi and 5 species of lichenicolous fungi.

Key words: epiphytic lichens, lichenicolous fungi, lichen cover, dendrological park.

BIODIVERSITATEA SPECIILOR DE LICHENI EPIFITI DIN
PARCUL DENDROLOGIC ,,ALEXANDRIA”

Lyubov PLESKACH !, Sergiy KONDRATYUK
1 — Parcul Dendrologic ,,Alexandria” al Academiei Nationale de Stiinte din Ucraina
2 — Institutul de Botanica ,,M.H. Kholodny” al Academiei Nationale de Stiinte din
Ucraina

Rezumat: Sunt prezentate rezultatele unei cercetari privind diversitatea speciilor de licheni epifiti, care
au fost efectuate pe teritoriul Parcului Dendrologic ,,Alexandria” in anii 2012-2016. S-a demonstrat ca
lichenii epifiti din Parcul Dendrologic ,,Alexandria” sunt acum reprezentati de 94 de specii si 4 forme de
ciuperci formatoare de licheni si 5 specii de ciuperci lichenicole.

Cuvinte-cheie: licheni epifiti, ciuperci lichenicole, strat de licheni, parc dendrologic.

INTRODUCTION

Epiphytic lichens growing on tree trunks and branches play an important role in the
functioning of the park and forest ecosystems. The species composition of lichens and
lichen coenoses can diagnose the impact of pollution on the development of ecosystems,
which is far more important than the direct indication of pollution.

The lichen exploration of the “Alexandria” Dendrological Park was started by the
famous Ukrainian lichenologist A.M. Oxner in 1925. The herbarium was collected in the
area of the Mt. Paliyeva Gora and in the plots: “Golendernya” and “Koshyk”. The results
of the investigations carried out by A.M. Oxner and local botanists of Bila Tserkva: P.
Oksiuk, N. Dubovik, M. Grodzinski, Linchevskaya, Khokhol are published by A. M.
Oxner and included in various volumes and issues of Lichen Flora of Ukraine [5, 6, 7,
8]. The species list of lichens included 55 species, among which there were sensitive
species to air pollution, such as Anaptychia ciliaris (L.) Korb. ex A. Massal., Candelaria
concolor (Dicks.) Arnold, Flavoparmelia caperata (L.) Hale, Hypogymnia physodes
(L.) Nyl., Melanohalea exasperatula (Nyl.) O. Blanko, A. Crespo, Divakar, Essl., D.
Hawksw. et Lumbsch, Parmelia sulcata Taylor, Pleurosticta acetabulum (Neck.) Elix &
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Lumbsch, Ramalina pollinaria (Westr.) Ach., Cetrelia cetrarioides (Delise) W. L. Culb.
& C. F. Culb., Leptogium lichenoides (L.) Zahlbr.

S.D. Zelenko, Yu.M. Marchuk and O.V. Romanovsky [1], in 2006, investigated the
lichen cover of the “Alexandria” Dendrological Park as a model object of environmental
monitoring. They provided a list of lichens including 51 species.

MATERIALS AND METHODS
Materials for this work

were collected during 2012-
2016 years, on the territory of

historical

part
the “Alexandria” Dendrological
Park (including the historical
part, the “Golendernya” Plot
"Budinok and the “Budynok Lisnyka”

Lisnika" Plot (forestry house) Plot by the total
area 402 ha). The subjects of
research were epiphytic lichens
7 e , and lichen coenoses of the
A4 olendernya o ;
Lonnt® Plot localities of the “Alexandria”
Dendrological Park (Figure 1).
Collection of lichenological
material was carried out by the
route method. The following
arboreal  species:  Quercus
robur L., Acer campestre
L., A. platanoides L., Tilia
cordata Mill., Fraxinus exelsior
L., Betula pendula Roth.,
Y- o Carpinus betulus L., Aesculus
Figure 1. The scheme of the territory of the “Alexandria” hippocastanum L., PO].) i a'lba
Dendrological Park L., P. x canescens (Ait.) Smith.
and some others served as main
phorophytes for lichens.
Lichen collection, curation and lichen identification as well as list of lichen species
indicators of environment of Ukraine (i.e. indicators of old-growth forests) are taken
after [2, 3].

RESULTS AND DISCUSSIONS

The results of the investigations of the species diversity of the lichen cover of the
“Alexandria” Dendrological Park showed that the epiphytic lichens of the Park now
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represented by 94 species and 4 forms of lichen-forming fungi and 5 species of lichenicolous
fungi. 91 species, 4 forms of lichens and 5 species of the lichenicolous fungi were observed
in the historical part of the Park, 40 species of lichens — in the “Golendernya” Plot, 33 species
of epiphytic lichens and 2 species of lichenicolous fungi — in the “Budynok Lisnyka” Plot.

Studies have shown that the species composition of epiphytic lichens of the
“Alexandria” Dendrological Park is represented by 50 genera and 25 families. The
families: Physciaceae — 13 species, Parmeliaceae — 12 species, Lecanoraceae — 10
species, Teloschistaceae — 9 species, Ramalinaceae — 8 species, Coniocybaceae — 6
species, Cladoniaceae — 6 species are characterized by the highest number of species.
The genera Lecanora (8 species), Chenotheca (6 species), Cladonia (6 species), Physcia
(5 species), Physconia (5 species) and Ramalina (5 species) included the highest number
of species too.

The rare species such as Biatoridium monasteriense J. Lahm ex Korb., Xanthoria
pollessica S. Y. Kondr & A.P. Yatsyna, Ramalina baltica Lettau and the lichenicolous
fungi Lichenochora obscuroides (Linds.) Triebel & Rambold and Tremella phaeophysciae
Diederich & M. S. Christ. were found in the lichen cover of the historic part of the Park.
The lichenicolous fungus Pyrenochaeta xanthoriae Diederich on Xanthoria parietina
(L.) Th. Fr. is for the first time recorded for the Forest-Steppe of Ukraine here. A rare
species in Ukraine — Gyalecta truncigena (Ach.) Hepp (Figure 2) included in the Red
Data Book of Ukraine [9] was found in the historic part of the Park, too, in the localities
7, 17 and 28, with coverage 1 — 10 %.

A group of indicator species (15) of [
old forests: Arthonia radiata (Pers.) Ach.,
Arthothelium ruanum (A. Massal.) Korb.,
Bacidia rubella (Hoffm.) A. Massal.,
Biatoridium monasteriense, Chaenotheca
chrysocephala (Ach.) Th. Fr, C.
furfuraceae (L.) Tibell, Flavoparmelia
caperata, Gyalecta truncigena and others
have been found to be present in the
lichen flora of the Park. The species of
genus Chaenotheca, which are indicators
of primeval forests and show the integrity
of forest systems too, are recorded from
fragments of old-growth oak forest of
the “Alexandria” Dendrological Park Figure 2. The rare in Ukraine species Gyalecta
(Figure 3). truncigena included in the Red Data Book of

The largest number of epiphytic Ukraine
species of lichens was recorded on the bark
of Quercus robur (48 species), while a slightly smaller number of species — on the bark
of Populus x canescens (43 species) and Fraxinus excelsior (40 species). Significantly
lower species diversity of lichens was found on such phorophytes as Populus alba
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Skvirske shosse

Figure 3. Distribution of species of the genus Chaenotheca — indicators of old forests in the

fragments of old-growth oak forest of the Park

(26 species), Tilia cordata (21 species), Betula pendula (24) and Acer pseudoplatanus
(16 species). On the trunk of Pinus sylvestris L., only 7 species of epiphytic species
of lichens were observed. It should be noted that among the epiphytic lichens, there
are species which were recorded only on certain species of phorophytes. So, the lichen
Candelaria concolor was found only on the bark of Fraxinus excelsior (in locality 16),
Chrysothrix candelaris (L.) J. R. Laundon, Pertusaria amara (Ach.) Nyl. and Ramalina
baltica on the bark of Quercus robur. The boreal lichen Usnea hirta (L.) Weber ex F. H.
Wigg. which is more characteristic for coniferous forests was recorded only on the bark
of Betula pendula (in localities 10, 17 and 31) [4].

The crustose forms (totally 50%) have been found to be predominant among lichens
that were found in the Park, while foliose (33%) and fruticose (10%) and squamulose
(7%) are represented by lower diversity.

The following crustose species: Amandinea punctata (Hoffm.) Coppins et Scheid,
Lecanora carpinea (L.) Vain., Lecidella elacochroma (Ach.) M. Choisy, Lepraria
incana (L.) Ach., L. lobificans Nyl., Opegrapha rufescens Pers. and Phlyctis argena
(Ach.) Flot., were found to be the commonest among the crustose lichens. Parmelina
tiliacea (Hoffm.) Hale, Phaeophyscia orbicularis (Neck.) Moberg, Physcia adscendens
H. Olivier, Ph. stellaris (L.) Nyl., Ph. tenella (Scop.) DC, Physconia grisea (Lam.) Poelt
and Xanthoria parietina were found to be the commonest among the foliose forms and
Evernia prunastri (L.) Ach. — among the fruticose forms of lichens (Figure 4).
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Figure 4. Representatives of foliose (Parmelina tiliacea (A) and fruticose (Evernia
prunastri (B)) lichen groups on bark of oak

CONCLUSIONS

1. At present, the species diversity of the lichen cover of the “Alexandria”
Dendrological Park contains 94 species and 4 forms of lichens and 5 species of
lichenicolous fungi.

2. The epiphytic lichens of the “Alexandria” Dendrological Park are represented
by 50 genera and 25 families. The families: Physciaceae — 13 species, Parmeliaceae —
12 species, Lecanoraceae — 10 species, Teloschistaceae — 9 species, Ramalinaceae — 8
species, Coniocybaceae — 6 species, Cladoniaceae — 6 species — included the largest
number of species. The genera Lecanora, Chenotheca, Cladonia, Physconia and
Ramalina are characterized by the highest species diversity.

3. In the lichen cover of the historic part of the Park, there have been found such
rare lichen species as Biatoridium monasteriense, Xanthoria pollessica, Ramalina baltica
and the lichenicolous fungi Lichenochora obscuroides and Tremella phaeophysciae.
Lichen-forming fungi of the “Alexandria” Park contain a group of indicator species of
old forests (totally 15 species).

4. The largest number of epiphytic species of lichens is recorded on bark of Quercus
robur (48 species), Populus x canescens (43 species), Fraxinus excelsior (40 species)
of the “Alexandria” Park. The lowest number of epiphytic species of lichens (7 species)
was observed on the trunk of Pinus sylvestris.
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I1. INTRODUCTION OF PLANTS AND SUSTAINABLE USE
OF PLANT RESOURCES
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THE ASSESSMENT OF THE SUCCESS OF THE INTRODUCTION OF
REPRESENTATIVES OF THE FAMILY CRASSULACEAE DC. IN THE
“ALEXANDRU CIUBOTARU” NATIONAL BOTANICAL GARDEN
(INSTITUTE)

Natalia TODIRAS, Daniela HAREA
AL Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract. This article discusses the results of many years of introduction of representatives of the
Crassulaceae family in the Republic of Moldova, under greenhouse conditions, and assesses the success of
the acclimatization of representatives of this family.

Key words: acclimatization, phenology, Crassulaceae.

EVALUAREA SUCCESULUI INTRODUCERII REPREZENTANTILOR
FAMILIEI CRASSULACEAE DC. iN GRADINA BOTANICA
NATIONALA (INSTITUT) ,,ALEXANDRU CIUBOTARU”

Natalia TODIRAS, Daniela HAREA
Gradina Botanica Nationala (Institut) ,,Al. Ciubotaru”,
Chisinau, Republica Moldova

Rezumat: Acest articol descrie rezultatele cercetarilor de mai multi ani asupra introducerii reprezentan-
tilor familiei Crassulaceae in Republica Moldova in conditii de teren protejat si evaluiazd succesul aclima-
tizarii reprezentantilor acestei familii.

Cuvinte-cheie: aclimatizare, fenologie, Crassulaceae.

INTRODUCTION

The stonecrop family (Crassulaceae DC) is a group of plants, which occur naturally
in the areas with warm and dry climate. The word “crassus” in Latin means fat. The
fleshy, juicy stems and leaves make up a notable feature of this family. The stonecrops
belong to the ecological group of plants that occur in arid areas — the succulents. They are
particularly numerous in South Africa, which is the native land of most species of such
large genera as Crassula (more than 300 species) and Kalanchoe (about 200 species).
There is a small number of species in South America and they are completely absent in
Australia and Polynesia. The family contains more than 30 genera and 1,500 species.
Many Crassulaceae are used as ornamental plants due to their unique appearance.
Recently, they have become increasingly popular as indoor plants. The history of the
introduction of representatives of the Crassulsceae family at the “A. Ciubotaru” National
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Botanical Garden (Institute) began more than 50 years ago. The collection was created
in the 60s of the last century. One of the first representatives of the family Crassulaceae
registered in our collection was Monanthus monphylla O. Ktze. Praeg. By 1975, the
collection of the Crassulaceae family already numbered 14 genera and 75 species, and
by 1985, 17 genera and 126 species, respectively (Dvoryaninova K.F., Shestak V. 1.,
1985). Currently, the collection of this family consists of 23 genera and 213 taxa. The
genera Kalanchoe Adans. (53 species), Crassula L. (44 species), Echeveria DC. (34
species) and Sedum L. (26 species) are the most fully represented in the collection.
The conditions for maintaining the collection of succulents in the greenhouse of our
laboratory are as follows: the temperature regime in winter ranges from 10°C to 20°C,
in the summer it reaches 45-50°C; the air humidity in summer is 40-50%, in winter — up
to 70-80%.

The goal of our research was to evaluate the success of the acclimatization of
representatives of the Crassulaceae family, belonging to different genera, under greenhouse
conditions, in the Republic of Moldova. To assess the degree of acclimatization of each
species, we used the criteria proposed by T.V. Elisafenko (2009) and combined them into
three groups: 1 — the characteristics of the phenorhythm, 2 — the ability to reproduce and
3 — the viability of plants under greenhouse conditions.

MATERIALS AND METHODS

All the representatives of the Crassulaceae family, which are available in the
collections from the greenhouses of the Tropical Plants Laboratory of the National
Botanical Garden, namely, 213 taxa of 23 genera, served as research subjects. The ability
to reproduce, the viability and the phenorhythms of plants have been studied.

The main technique of maintaining our collection of succulents consists in reproducing
the entire collection regularly (every 2-3 years) by cuttings. This significantly reduces
the risk of infecting the plants with root pests, namely the nematodes. Therefore, all
the studied plants are re-rooted every 2-3 years. Therefore, their ability to propagate
vegetatively under the given conditions is doubtless. Most of the studied plants have
been present in the collections for many years, which indicates their viability under the
greenhouse conditions. Only a few species of the genus Echeveria (Echeveria cuspidata,
Echeveria purpusorum) and Sedum have been lost over the entire observation period.
The most numerous losses were recorded in the Aeonium collection, but this is due to
the biological characteristics of this genus. Most of its representatives are monocarpic
plants, which die after flowering. Besides, the only representative of the genus Zacitus
was lost. Therefore, we consider the characteristics of plant phenorhythms to be the most
valuable criterion for assessing plant acclimatization to the given conditions. To evaluate
them, phenological studies were conducted for 10 years. The following methodology
was used: every 10 days, throughout the year, the phase of development of the studied
plants was recorded. The following phenological phases were taken into account: 1. the
appearance of visible buds, 2. budding, 3. the phase of colored buds, 4. the beginning of
flowering, 5. the end of flowering, 6. fruiting.
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RESULTS AND DISCUSSIONS

The phenological observations, which have been conducted since 2009, made it
possible to identify the rhythms of development of the studied plants and to determine
the most adapted ones to the conditions of our greenhouses. The degree of adaptation
was primarily characterized by such indicators as the presence of a generative phase
in plants. If the absence of fruiting could be explained by the absence of a specific
pollinator, the absence of a flowering phase in the development of plants has confirmed
the lack of adaptation of the species to the given conditions. The results of phenological
observations made over the past 5 years are presented in Table 1.

As Table 1 shows, more than 50% of the species of the family reach the generative
phase.

In 2019, this index was the highest and reached 66 %. A consistently high percentage
of flowering plants was observed in the representatives of the following genera:
Bryophyllum, Crassula, Echeveria (Figure 1, 2), Kalanchoe (Figure 3), Monanthes.

Figure 1. Echiveria ‘Blue Curl’ Figure 2. Echiveria stolonifera

The analysis of the origin of these genera showed that the plants that are native to
South Africa have adapted more successfully to our conditions (Bryophyllum, Kalanchoe
(Figure 4), Crassula (Figure 5, 6)).

The degree of adaptation of various species is assessed by the characteristics of the
phenorhythms observed throughout the year. As the most successfully introduced species
are considered those species that are characterized by regular and stable flowering.
Flowering is considered regular if it happens every year, and stable — if the onset of
the generative phase happens at the same time of the year. To determine the degree of
regularity and stability of flowering of species belonging to the Crassulaceae family, the
phenospectra of flowering of the studied species were created. The results of the analysis
of phenospectra are given in table 2.
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Figure 5. Crassula rupestris Figure 6. Crassula arborescens

As shown in table 2, regular and stable flowering is characteristic of most
representatives of the genera Kalanchoe, Echeveria, Monanthes. Thus, stable and
regular flowering was observed in 100% of the representatives of the genus Monanthes,
65.5% of the representatives of the genus Echeveria and 53.6% of Kalanchoe. The
species belonging to these genera and having the most stable and regular flowering
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Table 2. The analysis of phenospectra in the family Crassulaceae
The number .
of species Species with Species
Total number 'SP P that do not
Ne | Genus . with regular irregular
of species . produce
and stable flowering
. flowers
flowering
1 [Aichryson G. Kunkel 1 1 0 0
2 | Adromischus Lem. 3 2 0 0
3 | Aeonium Web et Berth. 26 0 12 14
4 | Bryophyllum Salib. 8 3 5 0
5 |Cotyledon L. 4 0 4
6 |Crassula L. 44 15 14 15
7 | Dudleya Br.et Rose 2 0 2 0
8 | Echeveria DC. 29 19 5 5
9 | Graptopetalum Rose 1 1 0 0
10 |x Graptoveria 1 0 0 1
11 |Kalanchoe Adans 47 25 14 8
12 | Monanthes Haw. 3 3 0 0
Pachyphytum Link, Klotz.
13 et Otto 5 1 4 0
Pachysedum
14 H.Jackoobsen ! 0 ! 0
15 |Rochea L. 1 0 1 0
16 |Sedeveria 1 0 1 0
17 | Sedum L. 24 5 9 10
18 | Sempervivum L. 1 1 0 0
19 | Sempervivella Stapf. 1 0 1 0
20 |Sinocrassula Bgr. 1 0 1 0
21 |Tacitus Lau 1 0 1 0
22 | Villadia Rose 1 0 1 0

Figure 7. Crassula falcata

Figure 8. Crassula portulacea
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can be attributed to the most adapted to our conditions. The representative of the genus
Graptopetalum, available in the collection of succulents, was also characterized by
stable and regular flowering. But the species of the genus Tacitus, which is somewhat
similar to it, on the contrary, was characterized by extremely unstable flowering during
the observation period and was lost. Only 30% of the species belonging to the genus
Crassula, which was represented by the largest number of species in the collection — 44,
were characterized by regular and stable flowering, and 30% were not able to reach the
generative phase.

The genus Aeonium also wasn’t characterized by stable and regular flowering.
Its representatives cannot be considered as well adapted to our conditions. This fact
confirms the instability of this collection and the regular loss of representatives of this
genus. The phenospectrum of the genus Sedum leads to the same conclusion. Of the 24
species of this genus, regular and stable flowering was observed only in 5. Nine taxa
did not bloom regularly, and 10 did not pass the generative stage at all during the entire
observation period (10 years).

CONCLUSIONS

Based on the above-mentioned facts, the following conclusion can be drawn: most of
the representatives of the genera Kalanchoe, Monanthes, Echeveria and Graptopetalum,
available in the collections of the National Botanical Garden, have the most successfully
acclimatized to the greenhouse conditions in the Republic of Moldova. To the group of
poorly acclimatized representatives of the Crassulaceae family, we primarily assigned the
species that had not reached the generative phase. Such species are the representatives of
the genus x Graptoveria, 14 species of Aeonium, 15 species of Crassula and 10 species
of Sedum. Other species that bloom irregularly are the representatives of the genera
Pachyphytum, Cotyledon etc., which indicates the poor adaptation of these plants.
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CZUI 634.86
RESURSELE AGROECOLOGICE ALE CULTURII VITEI-DE-VIE
PENTRU STRUGURI DE MASA IN LOCALITATEA TALOVENI

Emilian MOCANU, Rodica MELNIC, Oxana POPA, Nicolai CAZMALI
Universitatea Agrara de Stat din Moldova,
Chisinau, Republica Moldova

Rezumat: Prin cercetdrile efectuate in diferite regiuni ale zonelor viticole evidentiate pe glob, s-a
stabilit ca: vita-de-vie spontand s-a adaptat la conditiile de crestere din zona climatica moderat de calda.
Cu toate acestea, dupa transferul acestei culturi in mai multe raioane, conditiile naturale nu corespundeau
cerintelor vitei-de-vie, ceea ce a necesitat elaborarea si aplicarea noilor procese agrotehnice, cu ajutorul
cdrora s-au creat conditii favorabile pentru cresterea si fructificarea vitei-de-vie, de exemplu: ingroparea
vitei-de-vie pentru iernare, fertilizare, irigare etc. [10,11]. in Republica Moldova, in ultimii ani, productia
de struguri de masa a variat intr-o masura considerabila, de la 70 mii tone (anul 2009) la 24,5 mii tone (anul
2010) si 71,3 mii tone sau 20 % din productia totala de struguri (anul 2015). In acelasi timp, recolta medie
de struguri pe republicd pe unitate de suprafata - 1 ha - a fost de 4730 kg/ha (a. 2004), 1860 kg/ha (2006,
2010) si 6960 kg/ha (2015).

Cuvinte-cheie: resurse agroecologice, vitd de vie, struguri de masa, productivitate.

THE AGRO-ECOLOGICAL RESOURCES OF GRAPEVINE
CULTIVATED FOR TABLE GRAPES IN IALOVENI

Emilian MOCANU, Rodica MELNIC, Oxana POPA, Nicolai CAZMALI
Agrarian State University of Moldova,
Chisinau, Republic of Moldova

Abstract: Through the research carried out in different regions of the wine-growing areas highlighted
on Earth, it was established that: the spontaneous vine was adapted to the growing conditions in the forests
of the moderately warm climatic zone. However, after the transfer to the crop in several districts, the natural
conditions did not correspond to the requirements of the vines, which required the elaboration and application
of the new agro-technical processes, with the help of which favorable conditions were created for the growth
and fruiting of the vines, for example the burial of the vines. for wintering, fertilization, irrigation, etc.
[10,11]. In the Republic of Moldova, in the last years, the global production of grapes for mass has varied to
a considerable extent 70 thousand tons (year 2009), 24.5 thousand tons (year 2010) and 71.3 thousand tons
or 20% of the global grape production (year 2015). At the same time, the average grape harvest per republic
per unit area - 1 ha was 4730 kg / ha (a. 2004), 1860 kg / ha (2006, 2010) and 6960 kg / ha (2015).

Key words: agro-ecological resources, grapevine, productivity.

INTRODUCERE

Agricultura durabila necesita o dezvoltare complexa a tuturor ramurilor ei, inclu-
siv a viticulturii. Istoria culturii vitei-de-vie a evoluat odata cu istoria omenirii. Vita
de vie este una dintre culturile agricole, pe care a inceput si le cultive omul. Primele
varietati ale produsului obtinut din vita-de-vie au fost strugurii, cei mai pretiosi in
stare proaspata [3,4,6,8]. Oficiul International al viei si vinului a apreciat: ,,Strugurii
pentru masa sunt fructul destinat pentru folosire in stare proaspata si obtinuti de la
soiuri special selectate”. Aceste soiuri formeaza struguri mari si frumosi [9,11,12].
La nivel global, utilizarea strugurilor proaspeti pe an la un locuitor este diferita. De
exemplu: de la 4 — 10 kg (Italia, Spania, Portugalia, Argentina, Germania, Ungaria,
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Franta, Roménia etc.), pana la 30-40 kg (Bulgaria, Grecia si alte tari din Asia Orien-
tala si Mijlocie).

Strugurii de masd au o mare valoare energeticd — 1080-1170 kcal/kg (soiuri negre)
si 830-890 kcal/kg (soiuri albe). In prezent, soiurile de struguri pentru masi ocupa, in
ansamblu pe glob, cca 1,5 miIn. ha, sau 16% din suprafata viticola totala, recolta anuala
fiind de 12,4 miIn tone sau 13% din productia globald — 36 mln. tone, din care 3,6 min.
tone 1i revin Europei, 5,3 mln. tone — Asiei, 2,3 mln. tone Americii, 0,7 mln. tone Africii
si 0,6 mln. tone Oceaniei [7, 9,14].

Vita-de-vie este o plantd ce reactioneaza puternic la schimbdrile factorilor mediului
ambiant si a procedeelor de cultivare. De aceea, este necesara studierea Tn permanenta a
gradului de adaptare al vitei-de-vie la aceste schimbari, in scopul solutionarii corecte a
problemelor agrotehnicii cultivarii [6,10].

MATERIALE SI METODE

Scopul cercetarilor a fost studierea resurselor agroecologice si productivitatii plan-
tatiilor de vitd-de-vie pentru struguri de masd, in localitatea laloveni din zona viticola
centrald. Conditiile agroclimatice ale teritoriului localitatii laloveni sunt caracteristice
provinciei agroclimaterice a Moldovei Centrale, raionul 5 al Silvostepei Periferice de
Est a Codrilor [13,14].

Cercetarile au fost efectuate conform unui program, care a inclus lucrari, masurari,
observari, recoltarea probelor de sol si de struguri in cdmp si analize in laborator.
Metodele de studiere in camp si analizele in laborator sunt acceptate in cercetarile agro-
ecologice [2].

Pentru caracterizarea indicilor climatici, au fost utilizate materialele publicate ale Ser-
viciului Hidrometeorologic de Stat din RM pe parcursul anilor 2017 si 2018 [1]. Elemen-
tele reliefului au fost stabilite n rezultatul studierilor in teren, iar unele caracteristici ale
lor au fost extrase din materialele cercetarilor pedologice ale localitatii laloveni elaborate
de Institutul de Cercetari in domeniul Tehnologiilor pentru Organizarea Teritoriului gos-
podariilor din Republica Moldova [5]. Morfologia unor soluri a fost studiatd in camp pe
terenuri plantate cu vitd de vie pentru struguri de masa. Recolta vitei-de-vie pentru struguri
de masa a fost determinata prin culesul a 5 butuci in trei repetitii, ce a constituit in total 15
butuci la o variantd. Culesul fiecarui butuc a fost efectuat aparte si cantarit la un cantar de
laborator portativ plat cu capacitatea de a cantari pana la 10 kg. Prin analiza comparativa
a planului pedologic si a planului detinatorilor de vii, de asemenea, am evidentiat solurile
pe unele loturi plantate cu soiuri de masa.

RESULTATE SI DISCUTII

Pe parcursul anilor de cercetare (2017-2018) temperatura medie anuald a aerului s-a
majorat de la 11,2°C, in anul 2017, pana la 11,3°C, in anul 2018) (Figura 1). Favorabile
pentru vita-de-vie au fost temperaturile aerului din lunile mai (16,4°C) si septembrie
(18,6°C). Temperaturile maxime ale aerului mai sus de 30°C s-au inregistrat pe parcursul
a 5 luni (mai, iunie, iulie, august si septembrie) favorabile pentru dezvoltarea vitei-de-
vie. Temperatura maxima anuald a aerului (34°C) s-a semnalat in luna iulie. Tempera-
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325 32,4 33,2 32,5

Emedie Mmax. Bmin.
Figura 1. Temperatura (°C) si precipitatiile (mm/an) in anul cercetarilor, 2018

tura minimald anuald (— 16°C) s-a manifestat in luna ianuarie, cu afectari slabe pentru
mugurii vitei-de-vie la soiurile cu rezistentd mica la temperaturile joase (‘“Muscat de
Hamburg’, ‘Regina viilor’). La aceste soiuri efecte negative slabe au avut si temperatu-
rile de —7,8°C, in luna martie asupra dezmuguririi vitei-de-vie.

In anul 2018 suma anuali a precipitatiilor a fost de 608 mm. Maximul precipitatiilor
a revenit lunilor iunie si iulie (137-142 mm) si partial lunii noiembrie-decembrie (50-60
mm). In celelalte luni depunerile atmosferice au variat de la 8 mm pana la 65 mm. in
luna iunie, cantitatile reduse ale precipitatiilor (4 mm) au fost favorabile pentru infloritul
vitei-de-vie. in perioadele ploioase cu precipitatii mai ridicate de 52-108 mm si mai mult
de 148 mm vita-de-vie a fost atacatd de mana si putregaiul cenusiu (Figura 2).
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Figura 2. Precipitatiile atmosferice, anii 2017-2018, mm
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in anul 2018, temperatura medie a aerului in cea mai rece lund, februarie, a fost
de — 14,7°C, fapt ce a afectat mai puternic ochii (mugurii) de iarna ai vitei-de-vie la mai
multe soiuri cu rezistenta slaba si medie la temperaturile minime (Tabelul 1).

Tabelul 1. Soiurile de vitd de vie pentru struguri de masa, cultivate 1n localitatea
laloveni si rezistenta lor la ger

Gradul de | Rezistenta la ger, Afec(‘iargaa o¢ hilor
o ] - ¢ iarnd,
Soiurile de masa rezistentad °C %

Cardinal
Regina viilor

Slab -15...-17 20-25
Muscat de Hamburg
Perla Csaba
Timpuriu de Magaraci

-18...-22

Muscat chihlimbariu (iantarnai) Mediu 15-20
Chasellas alb, roz, musgue
Moldova
Alb de Suruceni Sporit -23...-24 5-10

‘ Apiren negru’

‘Apiren roz’
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‘Taloveni rezistent’

Figura 3. Soiuri de masa rezistente la ger

De aceea, este necesar pe viitor, in cadrul reconstructiei viilor, de a alege soiuri
mai rezistente la ger, cum ar fi ‘Kismis moldovenesc’, ‘Apiren alb’, ‘Apiren roz’, ‘Lea-
na’, ‘laloveni rezistent’, ‘Guzun’, ‘Prezentabil’ (Figura 3). Aceste soiuri au epoca de
maturare (coacere) timpurie (‘Apiren Alb’, ‘Apiren roz’, ‘Leana’, ‘Prezentabil’), medie
(‘Apiren negru’), semitardiva (‘Kismis moldovenesc’, ‘laloveni rezistent’, ‘Gurun’),
rezistd la temperaturile minime de -19...-24°C.

In localitatea Ialoveni, structura invelisului de sol este complicatd si variata. Solurile
din plantatiile viticole pentru struguri de masa sunt de doua tipuri: cenusiu (griziomuri)
si cernoziomuri. Din solurile de tipul cenusii este subtipul cenusiu molic lutos mediu,
erodat slab din viile plantate cu soiurile ‘Muscat de Hamburg’ si ‘Alb de Suruceni’.
Din solurile de tipul cernoziomurilor sunt doua subtipuri: cernoziomul levigat din viile
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soiurilor ‘Perla de Csaba’, ‘Muscat Chihlimbariu’, ‘Timpuriu Magaraci’, ‘Regina viilor’
si cernoziomul carbonatic din via soiului cardinal de diferite specii, grad de erodare si
varietati.

Solurile din plantatiile viticole se deosebesc dupa morfologie si proprietatile fizico-
chimice.

Astfel, in localitatea Ialoveni soiurile cu termenii de maturare constituie: foarte tim-
purii — 35,2%; timpurii — 20,3%; timpurii mijlocii — 11,2%; mijlocii — 15,7%; mijlocii
tarzii — 5,5% si tarzii — 13,0%. Un asa conveier poate asigura consumul strugurilor mai
mult in stare proaspata, din contul perioadelor de coacere. Pentru largirea perioadei de
consum a strugurilor de masa in Moldova structura grupelor de soiuri conform epocii de
maturare se recomanda: timpurii — 40%, mijlocii — 35% si tarzii — 35 (Figura 4).

A B

13%

55% . "

352 % M Foarte timpurii
40 %
| Timpurii ’

M Timpurii
W Timpurii mijlocii
u Mijlocii
15,7 % u Mijlocii '
W Tarzii
B Mijlocii tarzii

m Tarzii

20,3 % B%

Figura 4. Soiurile pentru struguri de masa, conform epocii de maturare in prezent (A) si reco-
mandate (B)

In structura sortimentului sunt putine suprafete si numar redus de soiuri cu termenii
de maturare mijlocii, mijlocii-tarzii si tarzii cu capacitate majorata la pastrare timp lung
si rezistente la transportare la distante mari. Aceasta ar largi perioada de consum si are-
alul de realizare a strugurilor pentru masa.

in perioada de rod ale plantatiilor vitei-de-vie, nivelul recoltei, in afara de particular-
itatile biologice a soiurilor se afla in dependenta de conditiile ecopedologice stationare
(Tabelul 2).

In ansamblu, in conditiile anului 2017 recolta soiurilor vitei-de-vie pentru struguri de
masa a fost mai mare fata de anul 2018. In anul 2018 nivelul productiei vitei-de-vie a fost
mai scazut din cauza scaderii temperaturii acrului pana la —14,7°C in luna februarie [3].

Un nivel mai scazut al recoltei s-a inregistrat la soiul ‘Regina viilor’ — 7t/ha (2017) si
5,26 t/ha (2018). Recolte mai moderate s-au evidentiat la soiurile de masa ‘Perla de Csa-
ba’ (Jemciug) 8,19 t/ha (2017) si 6,63 t/ha (2018); ‘Coarna Neagra’ — 8,38 t/ha (2017)
si 7,6 (2018); ‘Muscat de Hamburg’ — 8,77 t/ha (2017) si 7,21 t/ha (2018). Un nivel mai
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majorat al recoltelor s-a inregistrat la soiurile de masa ‘Cardinal’ — 10,72 t/ha (2017) si
7,99 t/ha (2018); ‘Sasla’— 1,13 t/ha (2017) si 8,19 t/ha (2018); ‘Muscat iantarnai’ — 11,7
t/ha (2017) si 7,8 t/ha (2018); “‘Alb de Suruceni’ — 12,8 t/ha (2017) si 9,36 t/ha (2018);
‘Moldova’ — 14,2 t/ha (2017) si 11,8 t/ha (2018).

Tabelul 2. Recolta vitei-de-vie pentru struguri de masa in dependenta de conditiile
ecopedologice laloveni, anii 2017 — 2018

Elementele de relief: expozitia, ..

Nrfinclinatia; pozitia pe Ver%anﬁ; Soiurile | 2017 2018
solul; microclima kg/butuc t/halkg/butuc t/ha | Medie
Podis, inclinare slaba 0 - 1° spre SV, Perla de

1. [ cernoziom levigat P Csaba 41 819 34 66 7.4

puternic profund luto-argilos, moderata| (Jemciug )

SE, 1 — 3°, superiorul versantului, cer- Muscat
noziom levigat puternic

2. profund luto—nisipos, moderata chihlimbariu 6.0 11.7 4.0 7.8 9.8

profund luto—nisipos, moderata ) )
(iantarnii )

V, 3 - 5° mijlocul tului . .

3. | cemoziom levigat moderat Tinpuriude| 6.5 126/ 44 85 | 106
profund luto—argilos, calda Mabharaci
S, 3 —5°, mijlocul versantului, .

4. | cernoziom carbonatic luto— Cardinal 55 107 41 79 ] 93
argilos erodat slab, calda.
Podis, 0 - 1° SE i L

5. | levigat puternic profund Regina viilol 3.6 70| 27 53| 6.1

luto—argilos, moderata

SV, 1 - 3° superiorul versantului,

6. | cernoziom legigat moderat Chasellas 58 113 42 82 9.7
profund lutos mediu, calda (Sasla)

7. Muscatde [ 45 87 37 72| 80
V, 3 - 5° mijlocul versantului, cenusiu
inchis de padure, nisipo—lutos erodat Hamburg

slab, foarte calda

nisipo—lutos erodat slab, foarte calda Alb de

8. 6.6 12.8] 48 94 | 11.1
Suruceni
SV, 1-3° superiorul versantului, <

9. | cernoziom levigat moderat Coarnd 43 84 39 76 7.9
profund mediu lutos, mijlociu calda Neagra

5 - 7° mijlocul Tui '
10, |3 3. 7 mijlocul versantulul, cenusiu |-y a0 1 75 40 61 118 130

erodat slab (75%) si moderat (25% ),
foarte calda
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CONCLUZII

Resursele agroecologice ale teritoriului localitdtii laloveni se caracterizeaza prin
anumite conditii agroclimatice, relief, roci si neomogenitate a invelisului de sol, care in
ansamblu conditioneaza si pretabilitatea pentru vita-de-vie, struguri de masa.

In structura invelisului de sol predomina cernoziomurile de diferite subtipuri — 2092
ha sau 66,1% din suprafata localitatii. Solurile cenusii de padure sunt raspandite pe o
suprafatd mai redusa — 455 ha sau 14,5%. Predomina tipuri de soluri profunde. Textura
solurilor este diferitd, de la argiloasa pana la nisipo-lutoasa. Solurile erodate ocupa o su-
prafatd de 1080 ha (31,9%), dintre care slab erodate — 643 ha (20,3%), moderat erodate
— 288 ha (9,2%) si puternic erodate — 77 ha (2,4%). Acesti indici accentueaza ca tehno-
logia soiurilor vitei-de-vie pentru struguri de masa trebuie sa fie diferentiatd nu numai
conform particularitatilor biologice ale soiurilor, dar sa aiba numaidecat si o orientare
antierozionald spre conservarea fertilitatii solului.

Printre soiurile cultivate predomina soiurile de masa traditionale clasice (‘Perla de
Csaba’, ‘Muscat iantarnai’, ‘Timpuriu de Maharaci’, ‘Cardinal’, ‘Regina viilor’, ‘Sasla’,
‘Muscat de Hamburg’, ‘Coarna Neagra’) si foarte putine de noua selectie cu rezistenta la
conditiile de mediu (‘Alb de Suruceni’ si ‘Moldova’).

Productivitatea vitei-de-vie pentru strugurii de masa s-a constatat mai sporita la soi-
urile ‘Moldova’, ‘Alb de Suruceni’ si ‘Muscat de Hamburg’ in conditiile versantilor
sudici, cu soluri cenusii molice lutoase si nisipo-lutoase, la soiurile ‘Sasla’ si ‘Coarna
neagra’, 1n conditiile versantilor sud-vestici, cu cernoziomuri levigate puternic profunde
lutoase medii si la soiul ‘Timpuriu de Maharaci’, in conditiile versantilor vestici, cu cer-
noziomuri levigate moderat profunde.

Rezultatele cercetarilor pot fi folosite la elaborarea pasaportului agroecologic al
soiurilor de vita-de-vie pentru struguri de masa si indeplinirea proiectelor de recon-
structie a terenurilor viticole privind majorarea eficientei cultivarii vitei-de-vie, pentru
struguri de masd, pentru consumul strugurilor in stare proaspatd pe parcursul anului
intreg: 4-5 luni din contul perioadelor de coacere (iulie — octombrie), 1-2 luni din con-
tul pastrarii temporare, iar restul timpului — din contul pastrarii indelungate a soiurilor
tarzii de calitate superioara.
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CZU 634.23:631.4
THE ASSESSMENT OF THE IMPACT OF THE
ECO-PEDOLOGICAL CONDITIONS ON CHERRY TREES IN
RUDI VILLAGE, SOROCA DISTRICT

Emilian MOCANU, Rodica MELNIC, Ion BACEAN
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Chisinau, Republic of Moldova

Abstract: One of the main conditions of programming and conducting in the territory of different
economic activities of the sustainable development of human settlements is food production, ensuring the
population with wide diversity of food products, including fruits of superior food value, including cherry.
The purpose of the research was to give the physical and chemical characteristics of the investigated soils,
which are located on slopes with different inclination. Also was the evaluation of the cherries productivity
on these soils. Cherry tree has high demands on soil structure and drainage. The best for this species are
medium and light soils, permeable, depending on the humidity, which are easily heated and contain up to
4 - 6% active calcium. When planted in clay, heavy and cold soils, the cherry grows weak, suffers from
frost, has glue leaks and lives little. It is one of the fruit species most sensitive to root suffocation, does not
withstand stagnant water and flooding, even for short periods. Also, the cherry tolerates the insufficient
water in the soil. On soils with advanced erosion, the cherry vegetates greedy and lowers fruit. The cherry
gives good results on soils with a pH value of 5.2 - 7. The most favorable location for the cherry is in the
middle third of the slope.

Key words: ecopedological conditions, cherry plantations, productivity.

EVALUAREA IMPACTULUI CONDITIILOR ECO-PEDOLOGICE
ASUPRA ARBORILOR DE CIRES DIN SATUL RUDI,
RAIONUL SOROCA

Emilian MOCANU, Rodica MELNIC, Ion BACEAN
Universitatea Agrara de Stat din Moldova,
Chisinau, Republica Moldova

Rezumat: Una dintre principalele conditii de planificare si desfasurare, pe teritoriul tarii, a diferitelor
activitati economice pentru dezvoltarea durabild a localitatilor este productia de alimente, asigurand
populatiei o mare diversitate de produse alimentare, inclusiv fructe cu valoare alimentara superioara, printre
care sunt si ciresele. Scopul cercetarilor a fost de a determina caracteristicile fizice si chimice ale solurilor
din zona studiatd, care sunt situate pe pante cu inclinatie diferitd, precum si evaluarea productivitatii
arborilor de cires ce cresc pe aceste soluri. Ciresul are cerinte mari in ceea ce priveste structura si drenajul
solului. Cele mai bune pentru aceastd specie sunt solurile medii si usoare, permeabile, In functie de
umiditate, care se incdlzesc usor si contin pana la 4-6% calciu activ. Cand este plantat in soluri argiloase,
grele si reci, ciresul creste slab, este sensibil la inghet, sufera de scurgeri de clei si are o durata de viata
scurtd. Ciresul este una dintre speciile de pomi fructiferi cele mai sensibile la sufocarea radacinilor, nu
rezistd la apa stagnanti si inundatii, chiar si pentru perioade scurte. in schimb, ciresul tolereaza umiditatea
insuficientd din sol. Pe solurile cu eroziune avansata, ciresul vegeteaza slab si fructifica putin. Ciresul da
rezultate bune pe solurile cu valoarea pH-ului de 5,2 - 7. Locatia cea mai favorabila pentru cires se afla in
treimea mijlocie a pantei.

Cuvinte-cheie: conditii ecopedologice, plantatii de cires, productivitate.
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INTRODUCTION

The age in the cherry culture can be seen as very high, a testimony in this regard,
considering the seeds found in the Neolithic lacustrine dwellings in western Europe.
The first written information was kept by the Greek philosopher Xenophon from 536
BC, because, later, Theophrastus (374-278 BC) in his treatise on botany [4]. Currently,
the intensive cherry cultivation is practiced in decreasing areas of cherry plantations:
in Turkey, USA (California, Waingtonington etc), Iran, China, Italy, Spain, Uzbekistan,
Romania, Russia, Ukraine, Chile, Syria, Australia , France, Greece, Poland, Germany,
Serbia, Lebanon, Japan etc.

The total production of cherries in the world is about 2.50 mIn. tones and this quantity
does not ensure the physiological requirements of man (200g / day / man) and the world
market (3-5 ml. tones). The high dietary value of cherry is conditioned by the increased
sugar content (7.7 - 16.8%), represented mainly by glucose and fructose, by the content
of different acids, pectins, vitamins, potassium salts, calcium, iron and other nutrients
casily assimilated by the human body, ensuring its healthy development. Cherries exceed
all fruit species in terms of average sugar content, and after acidity (expressed in malic
acid) occupy an intermediate position, being superior to apples, pears and peaches. Thus,
the cherry is a fruit species with special and important valences from an economic and
economic point of view. The fruits of these species are much in demand for consumption
as they reach maturity in a period when there are no other fruits on the market. They are
used not only for fresh consumption in a period of 35-45 days, cherries being a valuable
raw material for obtaining a wide range of processed products [5, 6].

MATERIAL AND METHOD

Asresearch objects, the climatic, geomorphological, pedological and agroecosystems
of cherry orchards from Rudi Soroca district served. The purpose of the research was to
study the ecopedological conditions and their suitability for cherry culture in the area of
the natural area of Northern Moldova, Soroca rayon, Rudi locality.

The work program included collecting soil samples in the field and analyzing them
in the laboratory, according to the known methods: hygroscopic water - the method of
drying the soil sample in the oven at temperature-105 °C for 5-6 hours; humus- 1. Turin
method modifying Simacov; carbonates-the gas-volume method; the cations absorbed
Ca, Mg - the trilonometric method; pH-potentiometric method [2]. In assessing the
ecological status of the locality, the land cadastre materials and the “Pedogeographic
districts and the regional particularities of land use and protection” were used [13].
To characterize the climatic indices, the published martial materials of the State
Hydrometeo Service from the Republic of Moldova were used [8]. The relief elements
were established as a result of field observations, and some of their characteristics were
extracted from the pedological research materials elaborated for Rudi locality by the
Research Institute in the field of Technologies for the Organization of the Territory of
the Republic of Moldova [11]. The morphology of some soils has been studied in the
field under the cherry tree plantations according to certain indices: the composition of
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the profile, the thickness of the genetic horizons, the color, the settlement, the structure,
the neoformations, the texture, etc. The data regarding the characteristic of the physical
and physico-chemical properties were collected from the memory of the pedological
researches in the Rudi locality annexed to the cartographic materials: the pedological
plan, the plan of distribution of the agricultural lands to the owners, cartograms for the
soil texture, the degree of erosion [11].

The harvest of cherry orchards was extracted from the registers of the land holders
and from the annual reports of the town hall the agricultural section.

RESULTS AND DISCUSSIONS

The fruit-growing ecological system comprises fruit-growing and fruit-bearing
plants closely related to the ecological conditions, which must ensure the harmonious
unfolding of the biological cycle and the balance of metabolic processes. Because, the
ecological relationships that are established between the requirements of the plants, on
the one hand, and the life support, on the other, are normal as long as the relationships of
natural reciprocity are maintained. Any fruit crop represents an open bio system to other
biological communities. The cherry-fruit ecosystem is specialized. According to some
authors in the scientific organization of fruit production, the priority is to know the bio
systems and to establish the most accurate ecological-geographic relationships between
the plant and the environment, especially between the variety and the biotope [5, 10].

In the fruit-growing ecosystem, an essential role rests with the soil, which must
provide the plant with physiological elements necessary for development. Soil with all its
properties is one of the four terms of the relationship relief - climate - plant - soil. The fruit
species being multi-annual plants, they need to find in their soil every year their natural
culture environment, which will allow them to perform under optimal conditions the
growth and fruiting processes. For trees, as for other crops, the soil has a dual function, as
an active fixing support and as a reservoir of nutrients. Unlike most crop plants, trees must
develop over time a strong root system, well anchored in the soil, capable of supporting a
large load of fruit. For a normal functionality of the root system, the trees need a volume
of soil consisting of fine material, loose and fully friable, at a thickness of at least 100 cm.
The compact horizons behave as a mechanical obstacle to the penetration of the roots, or
physically-chemically inert, reducing the edaphic volume, becoming a restriction factor.
The edaphic volume in the fruit ecosystem influences the adsorption with exchange that
is established between soil and plant, being dynamic as the roots grow, depending on
the conditions of humidity, aeration and the activity of microorganisms, by a complex
of ecological factors (relief, soil, climate, etc.). and the anthropics that control it [5, 10].

The comparative analysis of the land assets of Rudi shows that the total area of the
orchards constitutes 934 ha or 30.5% of the total area of the locality. From the total area
ofthe apple orchards, the seeds of the apple orchards represent 740.2 ha or 79.3%, and the
seed species 193.3 ha or 20.7%. Among the seed species the apple predominates - 74%,
and the hair constitutes only 5.3%. Among the tree species predominate plum (15%), the
other species together make up only 3.8% (cherry 2%, cherry 1.8% and walnut 1.9% of
the total area of apple orchards (Figure 1).
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Figure 1. The fruit-growing agroecosystem, Rudi, Soroca district

Compared with the economic requirements, the weight of the apple species is
necessary to be at the apple - 63%, the hair - 15%, the plum - 10%, each 3% apart for the
cherry, cherry and walnut the total area of the orchards. Due to these considerations in
the ecological reconstruction of the fruit-growing agroecosystem, the proportion of fruit-
growing species in the orchards of the locality must be optimized, especially the area of
cherry plantations up to 3% of the total area.

The cherry orchards are located on the plateau with a slope 1-20 south and partly the
upper slope with a slope 1-30 southwest, the altitude 200-220 m above sea level. The soil
cover investigated is strongly soft-clay loam-clay, typical temperate humifer moderately
moderate and strongly eroded, and deep loam-clay.

The soft gray soil has a subtype of transition to the type of chernozem. The soil
profile is humidified at the top, poorly differentiated morphologically and texturally. The
humus content (Table 1) in layer 0 - 10 cm constitutes 2.43% - low. To depth the values
of humus content gradually fall to 1.47% - very low because it is within the limits of
humus content below 2%. In horizon C - parental rock the humus content decreases to
0.67% - 90-100 cm layer and 0.31% - 120-130 c¢m layer. Carbonates appear at depths of
120-130 cm in small quantity (1.5%). Soil reaction - pH decreases from 6.2 (0.10 cm) to
5.5 (40-50 cm) and then slowly increases with depth to 7.4 (120-130 ¢m). The amount
of adsorbed cations decreases with depth (28.2 me-0-10cm; 25.15 m.e-90-100 cm). The
most pronounced hydrolytic acidity is at the top of the profile (1.36-1.82 me per 100 g
soil) [11]. The values of the physical clay content vary within the limits of 48-52% and
confirm the loam-clay texture and the compact soil placement throughout the profile.

The vertical gray soil is distinguished by the differentiation of the profile, with an
eluvial character in the horizon A illuvial in the horizon B. Horizon B also evidently
vertex-cracked, hard, structure in prismatic blocks, with glossy, smooth, slippery
surfaces, so the soil appears practically unstructured, massive. Relatively moderate
to high humus content (0-10cm) - 3.2% and very low from 15-25c¢m to 120-130cm.
Carbonates appear from 120-130cm in larger quantities (9.0%), weak acid reaction (6.6-
6.8) and neutral (7.2-7.6). The cations adsorbed in the upper amount constitute 33.7 me.,
and at other depths vary between 21.7-29.9 me per 100g soil. The physical clay content
(<0.01mm) increases to 72.4- 73.5%) and confirms the illuvial character of horizon B,
with a very compact settlement.

The smoothed chernozem soil has the characteristic profile of the grained structured
humidified chernozem, hydrostable with the main diagnostic character the lack of
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carbonates on the whole profile. Humus content in the upper horizon - 3.59-4.46%
slowly decreasing with depth to 0.63% in the layer 120-130cm. Carbonates appear
below horizon B at depths of 90-100cm (3.52%) forming a maximum at depths of 120-
130cm (9.26%).

The climatic conditions during the years of the research were characterized by
different thermal (temperature) and humidity (precipitation) regimes (Figure 2).
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Figure 2. Climatic indices, 2017
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Figure 3. Unfolding cherry flowering phenophases



JOURNAL OF BOTANY VOL. XI, NR. 2(19), 2019 81

Thus as a whole, the humidity of the cherry plantations was better in 2016 and 2017
compared to 2015, which also determined the development, the productivity level of the
cherry tree agroecosystem in Rudi.

It was studied the course of the main flowering phenophases and the flowering
(ripening) of cherry fruits (Figure 3). The flowering and the ripeness of the cherry
depending on the ecological conditions of the Rudi Soroca district is shown in table 2.

Table 2. Flowering and fruit maturity of cherry, depending on the eco-pedological
conditions of the village of Rudi, district of Soroca

Flowering
Eco-pedological conditions o . Maturity
beginning end time
1. Plateau 25.04 6.05 12 7.06
2. Plateau 1-20 25.04 7.05 13 11.06
3. Plateau - chernozem 22.04 2.05 11 7.06
4. Plateau, 1-30 19.04 27.04 9 5.06
5. Plateau, 5-80 17.04 24.04 8 2.06

In 2017, during the beginning and end of flowering, the same laws were established,
only in other calendar terms.

The productivity of agricultural crops, including cherry, is the main index needed
for economic evaluation and the ecological conditions in which their development takes
place.

In 2017 the cherry harvest values depending on the ecological conditions ranged from
9.71t/ha - the southern slope variant, 5-80 inclination with typical moderate humerous
chernozem soil strongly eroded up to 16.3 t/ha - variant of the plate with strongly polished
chernozem soil deep mourning clays. In the variant of the typical moderate humorous,
the values of cherry harvests in the rainier years (2016, 2017) increased compared to the
corresponding dry year (2015) from 7.42 and 9.15 t/hato 11.1-12.8 t/ha and 10.6-12.2 t/
ha. This was conditioned by the washing with rainwater of the carbonates from the active
root zone (0-60 cm).

The average values of the crops ranged from 9.7 t/ha variant of the southern slope,
inclination 5-80, with typical moderate humiferous chernozem soil strongly eroded up
to 14.6 t/ha variant of the plateau with strongly loam-clay highly polished chernozem
soil. The average value of the cherry crop in the ecological conditions of the clay-loam
ash-gray plateau decreased by 32% compared to the average value of the crop variant of
the deep-clay-soft-clay-soft (13.7 t/ha) ash. The average value of the cherry crop in the
ecological conditions created in the south-western slope 1-30, the typical moderate and
strong eroded humiferous chernozem decreased correspondingly by 22.1% and 33.5%
compared to the average crop from the variant of the polished chernozem strong deep
clay-clay. The decrease of the crop in this case is conditioned by the degree of erosion of
the soils and the increase of the content of carbonates in the area of spread of the roots
of the plants from 4.02-5.13% to 8.76-10.15% CaCO3 (Table 3).
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Table 3. Cherry productivity in the ecological conditions of Rudi, Soroca district

Harvest t/ha
Eco-pedological conditions 2015 2016 2017 Mediate
1. Plateau 11.20 14.70 15.20 13.70
2. Plateau 1-20 7.86 9.90 11.40 9.32
3. Plateau - chernozem 11.90 15.60 16.30 14.60
4. Plateau, 1-30 9.15 12.80 12.20 11.38
5. Plateau, 5-80 7.42 11.10 10.60 9.71

In the cherry orchards in Rudi Soroca district, succeeding from the results of the
researches carried out and the analysis of the bibliographic synthesis, it is necessary to
apply some procedures to prevent compaction, soil erosion, increase of carbonate content
in the area of active root extension, increase the humus content and its quality in the upper
layer of the soil to optimize the regimes of food, water, air, heat, oxidation-reduction,
biological activity of the soil, without manifesting toxicities in the soil [1, 2, 9, 12].

Removal and prevention of compaction, reduced aeration of the soil (especially
ash-clay loam) by deep drifts more than once every 3-4 years with at the same time
introduction of the humiferous soil materials and organic fertilizers (manure, compost).

Preventing surface erosion and reducing erosion by grassing the intervals between
rows planted with trees. During the vegetation, the systematic mowing and mowing
grass, when the plants reach the height of 15-20 cm. 4-5 mowing per summer. Being
regularly mowed, the green table serves as mulch. Usually mazariche and radish (oats)
are similar. After 4-5 years, the intervals are set in autumn at a depth of 12-14 cm, and the
free ones are sown with the same herbs for understanding. In relation to the superficial
spread of the roots to the cherry, the soil remediation works in the area near the tree are
performed at a lower depth (8-10 cm).

CONCLUSIONS

The cherry orchards are located on the plateau with a slight inclination 1-20 south,
the upper slopes inclining 1-30 south-west and 5-80 south, the altitude 200-210m above
sea level. Soils: strongly argillic-deep-clay loam (4.5 ha), deeply argillic-loam (0.5 ha)
deep gray ash, strongly luto-clay (10.3 ha) strongly sandy chernozem, typical moderately
eroded humiferous chernozem (1.0 ha) and strong (0.5 ha) climatic conditions were
characterized by annual average temperatures of 9.1 °C (2015), 8.23 °C (2016) and 8.28
°C (2017) and annual rainfall 341.9 mm (2015), 644.5 mm (2016) and 542.8 mm (2017).

Ecopedological conditions directly influenced the productivity of cherry. It was
pointed out that the earlier development of the cherry vegetation phenophases took place
under the ecological conditions from the upper south-western slopes, 1-30 and south,
5-80 with the soils moderately moderate and strong eroded humiferous chernozem. In
the ecological conditions of the plateau with vertical clay-clay loam soil the fenophases
of cherry vegetation were delayed up to 6-10 days.
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The productivity of cherry was established higher under the conditions of the plateau
with soft gray soil and strongly loam-clay deep polished chernozem, the three-year
average value correspondingly being 13.7 and 14.6 t/ha with a variation in the dry years
(2015) from 11.2 t/ha up to 11.9 t/ha, and in humid years (2016, 2017) from 14.7-15.2 t/
ha to 15.6-16.3 t/ha.

The decrease of cherry productivity by 32% in the variant of cherry cultivation on
a plateau with a slight inclination 1-20 towards the west, a deep gray clay-lute, deep
vertical soil, occurred due to the fine texture (67.1- 73.5% physical clay), compaction
and reduced aeration, and the decrease of this index by 22.1% and 33.5% in the south-
western slope 1-30 and south 5-80 inclination with typical moderate and strong eroded
humiferous chernozem was conditioned by the degree of erosion of soils and the increase
of carbonate content in the area of spreading tree roots from 4.02-5.13% to 8.76-9 %
CaCOs3.

The results of the researches can be used in the practice of reconstructing the multi-
annual plantations, as a basis for the programming of the crops and the elaboration of
the system of differentiated, ecopedological technological processes argued for cherry
cultivation in Rudi, without degrading the environment.
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“GRASSY” OAK GROVE OF THE “ALEXANDRIA”
DENDROLOGICAL PARK - RESULTS OF A TEN-YEAR
MONITORING

Nina DRAGAN, Natalia BOIKO, Natalia DOIKO, Larisa KRIVDIUK
“Alexandria” State Dendrological Park, National Academy of Sciences of Ukraine

Abstract: The “grassy” oak grove is one of the unique plant communities of the “Alexandria”
arboretum, created in the first half of the 19th century. One of our goals is the preservation of historical
park landscapes, which are regularly monitored. The results of a ten-year forest pathology monitoring of
the “grassy” oak grove landscape site, consisting of areas of natural “forest type” oak grove and with areas
affected by technogenic pollution, of the “Alexandria” arboretum, are summarized in this article. The results
of the observations indicate that the condition of the “grassy” oak grove has worsened over time.

Key words: “Alexandria” arboretum, “grassy” oak grove, vitality spectrum, phytopathological
characteristics, current mortality.

DUMBRAVA ,, JERBOASA” DIN PARCUL DENDROLOGIC
~ALEXANDRIA” - REZUTATELE MONITORIZARII
TIMP DE ZECE ANI

Nina DRAGAN, Natalia BOIKO, Natalia DOIKO, Larisa KRIVDIUK
Parcul Dendrologic ,,Alexandria”, Academia Nationala de Stiinte a Ucrainei

Rezumat: Dumbrava ,,ierboasa” este una dintre biocenozele unice ale Parcului dendrologic ,,Alexan-
dria”, creat In prima jumatate a secolului al XIX-lea. Una dintre directiile activitatii noastre este conservarea
peisajelor din parcurile istorice, care sunt monitorizate in mod regulat. Sunt rezumate rezultatele monitori-
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zarii patologice a vegetatiei forestiere, timp de zece ani, a sitului peisagistic — dumbrava ,,ierboasd”, cu zone
naturale ,,de tip padure” si teritorii afectate de poluarea tehnogend din Parcul dendrologic ,,Alexandria”.

Cuvinte-cheie: Parcul Dendrologic ,,Alexandria”, dumbrava ,,ierboasa”, spectru de vitalitate, caracte-
ristica fitopatologicd, mortalitate actuala.

INTRODUCTION

The garden-park complexes of ancient private parks are universally recognized art
masterpieces. The “Alexandria” arboretum, which is famous for its landscapes, is the
result of the embodiment of the tastes, preferences and financial opportunities of its owner
Alexandra Branitskaya and many years of work of famous gardeners of the XVIII-XIX
centuries. One of the outstanding landscape masterpieces of “Alexandria” is the “GRASSY”
oak grove (Figure 1), created by the talented gardener Jens. The unique landscape of
the sectors “Forest in the Meadow”, or “Grassy” oak grove, after a revolution that was
destructive for the park, mismanagement, misuse, a purely silvicultural approach, which
involved measures to correct its “inferior” structure and the anthropogenic impact, has
undergone significant changes and degradation.

The forest pathology monitoring of the age-old oak grove of the arboretum, which
started in 2008, involves a comprehensive examination of the oak grove, every 5 years,
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Figure 1. A sector of “grassy” oak grove in the “Alexandria” Arboretum of the NAS
of Ukraine, 2018

in order to detect any changes in its condition and disturbances of its stability [1].
The goal of our research was to study the phytosanitary condition of the “Grassy”
oak grove and to analyze its dynamics over a 10-year period.

MATERIALS AND METHODS

The “Grassy oak grove”, with an area of 6.3 hectares, is an artificially created
landscape with a harmonious combination of formal and natural landscape elements.
This is a pure single-layer plantation with oaks of mainly 200 years of age, in the yield
class III. From the point of view of landscape, the stand is formed as an enclosed space
with horizontal crown closure and uneven distribution of trees.

The sanitary condition of oak trees was determined in accordance with the Sanitary
Standards in the Forests of Ukraine [6]. The degree of damage caused to trees by diseases
was established visually using macroscopic signs [3]. The signs of hidden rot were
established according to I. I. Zhuravlev [3]. During the removal of a tree, the location
of rot on the cut was described — peripheral (sap rot), internal (heart rot) and mixed. The
magnitude of the current mortality of trees was calculated as the sum of drying trees
(category IV of living condition), fresh snags (trees that died in the current and last years),
fresh windthrow and windsnap, and expressed as a percentage of the total number of
oaks in the plantation [4]. The condition of the oak grove and its viability were assessed
by several criteria — the vitality spectrum, the phytopathological state and the current
mortality. The results were compared with those in the areas of oak groves of “forest

type”.
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RESULTS AND DISCUSSIONS

The best characteristic of the vitality of woody plants is the vitality spectrum of
the stand, which characterizes the degree of prosperity or degradation and is expressed
through categories of vitality.

In 2017, (the second complete phytopathological evaluation), there were 433 old
Quercus robur L. trees in the “Grassy” oak grove (Figure 2). Among them, 14.4 % had
visible pathologies and were assigned to the category I of vitality. This is 4-10 % less
than in areas of oak groves with a “forest” structure. According to the results of the
previous evaluation (2012), there were 18.7 % of the trees in the given area belonged to
category I of vitality and this was 3-10 % higher than in some areas of “forest” type. The
number of weakened trees (with minor pathologies or a small habitual manifestation —
category Il of vitality) was significantly higher larger — 25.2 %, but this was 9-19 % less
than in the “forest” areas, but still 6 % more than in the areas affected by technogenic
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Figure 2. The scheme of the “Alexandria” Arboretum with oak grove areas in 2019

pollution, although with structure of “forest” type. In 2012, 23.1 % of the trees in the
studied area were weakened, and this percentage was significantly lower (by 8-19 %)
than in forest areas. The heavily weakened trees (category I1I) were the most numerous
— 59.3 %, which is 18-22 % higher than in forest areas (with the exception of arecas
affected by technogenic pollution, where they accounted for 61 %). In 2012, the number
of heavily weakened trees was slightly smaller — 58.2 %, and exceeded this indicator in
the forest areas by 13-16 % and was approximately equal to that in the ecotopes affected
by technogenic pollution.

Thus, in a short period (from 2008 to 2017), the sanitary condition of the oak
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stand on the studied site worsened and it resulted in a decrease in the number of trees
without visible pathologies, while the number of strongly weakened trees increased.
The condition of the stands of “grassy” type, on the site, has worsened in relation to the
stands of “forest” type, as compared with 2008-2012.

The phytopathological condition of oak groves.

We analyzed the number of trees affected by rot, including those with hollows,
fruiting bodies of wood-decay fungi; bacterial canker; canker-necroses of various
etiology (bark necrosis, various cankers other than bacterial canker, wounds, outgrowths
and burls); crown condition as a summing indicator of the influence of various negative
factors (drying top, thinness, patchiness, drying skeletal branches).

The number of trees affected by visible rot was 26.3 %, including 18.0 % of trees
that had hollows in different parts of the trunk, and 3.5 % of trees with fruiting bodies
on them. The most common fungi found on trees were oak bracket (/nonotus dryadeus
(Pers. et Fr.) Murr), robustus conk (Phellinus robustus (Karst.) Bond. et Galz), honey
fungus (Armillaria mellea Quel), beefsteak fungus (Fistulina hepatica Fr.), bleeding oak
crust (Stereum gausapatum Fr.) and crab-of-the-woods (Laetiporus sulphureus (Bull. et
Fr.) Bond. el Sing.). According to the results of the previous inventory, trees with visible
rot were 15.7 %, with hollows — 9.6 %, with fruiting bodies — 2.7 %. In forest areas,
26-49.2 % of trees were affected by rot, 8.3-12.2 % had hollows and 5.0-11.7 % were
affected by polypores.

Thus, the number of trees with visible rot in a short period increased by more than
10 %. The number of trees with hollows has increased almost 2 times. This was mainly
due to the formation of hollows on the wound surface near dry knots, “sunken” fire
wounds, in the root zone on outgrowths, pollard and burls. In most cases, new hollows
appeared in the root zone, less often — covered the entire trunk, and in very few cases,
hollows were formed in the upper part of the trunk. The habitual development of the
hollows increased. The number of polypores was small, according to the results of both
surveys, and significantly lower than in forest areas. This happened because there was
practically no beefsteak fungus in the “grassy” oak grove, but in the forest areas, it
prevailed among other polypores. The crab-of-the-woods was found in just a few places
in the “grassy” oak grove, but, in forest areas, it was much more widespread.

In the “grassy” oak groves, 51.9 % of trees were affected by canker-necrosis
diseases, but in the forest areas — 29.5-40.3 %, in the forest areas affected by technogenic
pollution — 62.2 %. During the previous inventory, in the “grassy” oak grove, such trees
accounted for 28 %, but in the forest areas — 29.8 %, and in the polluted areas — 77.3 %.
A significant, almost twofold increase in the number of trees affected by canker-necrosis
diseases has been observed. Moreover, if the previous inventory showed that the number
of such trees was slightly lower in the areas with forest vegetation, except the sites
affected by technogenic pollution, then, after 5 years, in the grassy oak grove, this index
was significantly higher than in the forest areas and was only 10 % lower than in the
ecotopes affected by technogenic pollution.

The same regularity was true for the trees affected by bacterial canker. About a
quarter of trees (21.7 %) in the grassy oak grove showed signs of bacterial canker, this



88 JOURNAL OF BOTANY VOL. XI, NR. 2(19), 2019

percentage was slightly higher than in oak groves with vegetation of “forest type” (17.6-
18.9 %) and lower than in the ecotopes affected by technogenic pollution (34.5 %). In 5
years, in the studied area, this index increased by 5 %. Thus, in 2012, this index was the
lowest in the grassy oak grove.

The trees affected to a different extent by the dieback disease accounted for 10.9 %,
and in 5 years, this index increased by almost 10 times (1.1 %). In 2017, the number of
oak trees affected by dieback was proportional throughout all the types of oak groves,
but in 2012, this index varied significantly in different ecotopes (1.1 % in the “Grassy”
oak grove and 2.8-9.1 % in the forest).

We have monitored the mortality of oak trees since 2006, counting the number of
fallen oaks and the indicator of the current mortality in each landscape area every year.
During this period, 53 oak trees fell, and the average current mortality was 0.8 (0.5-2.0
per year) in the “Grassy” oak grove. In the areas affected by technogenic pollution,
this index was even lower. The mortality index was significantly higher in forest areas
with obvious ecotones (1.4-1.60). With a few exceptions, there is a tendency toward a
decrease in the mortality of oaks in oak forests, with the exception of ecotones. This
discrepancy, the increase in the number of pathologies of oaks and the decrease in the
mortality of trees require additional analysis and explanation.

The drying out of most oak trees was a chronic phenomenon. The acute (rapid)
drying out was observed in 2008, when in the “Grassy” oak grove, 6 trees died in several
months (classified in 2006 as I-1I categories of vitality). The examination of the cuts
of these trees showed a complete death of their vascular system. On most of the trees,
several different pathologies were noted.

CONCLUSIONS

Thus, a whole series of comparative studies, conducted in the monitored area
and in areas with vegetation of forest type, showed that, in 2012, the sanitary and
phytopathological condition of oaks was similar in all the studied areas, but, according
to the results of the inventory carried out in 2013-2017, their condition in the “Grassy”
oak grove was already significantly worse than in forest-type plots, except the ecotopes
affected by technogenic pollution, where the studied parameters were comparable.

With a few exceptions, there is a tendency toward a decline in the mortality of oaks in
the oak grove, with the exception of ecotones. The tendency (with some exceptions) for
the discrepancy between pathological signs on oaks and their mortality needs additional
study and analysis.

Undoubtedly, the main factor that caused a chain of negative processes in the “Grassy”
oak grove was a significant increase of the anthropogenic impact. Global climate change
and its aridization will only exacerbate the state of “Grassy” oak grove. This site has
been artificially designed and its biocoenoses are extremely unstable, showing great
sensitivity even to minor environmental changes [3, 6].

To maintain the viability of the “Grassy” oak grove, we suggest the following
actions: to stop completely the anthropogenic pressure, to control the expansion of
ruderal vegetation and to restore the characteristic grass cover. Besides, it is necessary to
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take sanitary measures, to remove self-seeding plants and the undergrowth of deciduous
species and adult trees that grow and interfere with the crown of oaks.

To prevent the formation of wounds on trees and the spread of fungal diseases, it is
necessary to cut the dry skeletal branches on time.
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PRODUCTIVITY OF THE AUTUMN WHEAT IN DEPENDENCE OF
THE PHYSICAL AND PHYSICO-CHEMICAL PROPERTIES
OF THE SOIL

Ion BACEAN, Rodica MELNIC
Agrarian State University of Moldova, Chisinau, Republic of Moldova

Abstract: The problem of producing cereal crops was and will remain one of the most current in
the country’s agro-industrial complex. In order to have a rich harvest, it is essential to observe all the
technological procedures for growing autumn crops.

The main link in Moldova’s agricultural development is the production of cereals. In developed
countries, there is produced 1 ton of cereals per head of inhabitant. This is enough to provide the population
with all the necessary products. The Republic of Moldova is a developing country and currently produces
about 1.3-1.5 million tons of cereals, which is about 500 kg / head of inhabitant. Autumn wheat is one of the
most important crops, occupying annually in our country about 320-350 thousand hectares. But the harvest
of this crop continues to remain quite small (about 2 - 2.5 t / ha).

Key words: carbonated chernozem, autumn wheat, physical and chemical ecopedological indices,
agrophysical indices.

PRODUCTIVITATEA GRAULUI DE TOAMNA iN DEPENDENTA DE
PROPRIETATILE FIZICE SI FIZICO-CHIMICE ALE SOLULUI

Ion BACEAN, Rodica MELNIC
Universitatea Agrara de Stat din Moldova, Chisindau, Republica Moldova

Rezumat: Problema producerii culturilor de cereale a fost i va ramane una dintre cele mai actuale din
complexul agro-industrial al tarii. Pentru a avea o recoltd bogata, este esential de a respecta toate procedurile
tehnologice pentru cultivarea culturilor de toamna.

Principalul element in dezvoltarea agricold a Moldovei este productia de cereale. In tarile dezvoltate se
produce in mediu 1 tona de cereale pe cap de locuitor. Aceasta cantitate este suficientd pentru a oferi popu-
latiei produsele necesare. Republica Moldova este o tara in curs de dezvoltare si produce in prezent aproxi-
mativ 1,3-1,5 milioane tone de cereale, adica aproximativ 500 kg/cap de locuitor. Graul de toamna este una
dintre cele mai importante culturi, ocupand anual in tara noastra aproximativ 320-350 de mii de hectare. Dar
recolta acestei culturi continua sa ramand destul de mica (aproximativ 2 - 2,5 t/ha).

Cuvinte-cheie: cernoziom carbonat, grau de toamna, indici eco-pedologici, fizici si chimici, indici
agrofizici.

INTRODUCTION

Soil as an environmentally open system is related to the environment through
a continuous flow of matter and energy. In its long evolution, under the influence of
natural factors in the area of interaction of lithosphere, hydrosphere, atmosphere and
biosphere - Soil is the geosphere in which many of the elements are accumulated and
preserved in easily accessible forms, necessary for the existence and perpetuation of
life on Earth. Therefore, among the material conditions necessary for the existence of
mankind, the productive activity of the people, the soil (pedosphere), due mainly to its
specific characteristic and fertility plays an essential role (Florea, 2009).
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Soil fertility is one of the main issues for any farming system, including sustainable
agriculture. The higher the fertility of the soil is, the higher is the productivity of the
crops per unit area. The anthropogenic factor determines, to a great extent, the processes
of decomposition and resistance of soil organic matter (Boincean, Stadnic, 2015).

One of the most important tasks of agriculture is the production of high quality
cereals to satisfy the needs of the population and exports. In many countries of the world,
wheat is the main crop. According to the National Bureau of Statistics in 2016, 24.4 % of
the total area sown in Moldova was occupied by winter wheat. Winter wheat is one of the
most frequent crops in the republic, and Moldova ranks second place for surfaces after
maize. Potentially, the yield of modern sorts of wheat varies from 5 to 8 t/ha, however
the yield of winter wheat is still low and varies from 1.32 t/ha (in dry years) to 5 tons and
more in the high-moisture years.

Productivity of crop plants depends of multiple factors: natural, biological,
technological, economic, managerial, etc. The main natural factors, which ensure high
and stable yields in the conditions of the Republic of Moldova, are the atmospheric
precipitation (the degree of moisture assurance of the plants) and the level of soil fertility.
The soils of Moldova are characterized by high fertility. Growth, plant development,
productivity, water and soil solutions are strongly related to the physical and physico-
chemical properties of the soil.

Soil needs to be physically and chemically characterized to understand its global
functioning. Soil quality is the capacity of the soil to function within ecosystem
boundaries, to support biological productivity, to maintain the quality of the environment
and to promote the health of plants and animals (Aon, et al.,, 2001). The physical
properties of the soil have a major influence on how soil functions within an ecosystem
(Raus, 2010).

The scientific prognosis of changes in physical properties in the soil active layer is
one of the most important tasks of the contemporary pedologists, since favorable soil
properties and physical regimes are one of the basic factors determining its fertility,
obtaining high and stable crops (Gus, Rusu, 2008).

MATERIALS AND METHODS

Soil researches: Morphological features were highlighted through a soil profile up to
a depth of 150 cm. Munsel Atlas of Color was used to describe the color.

Soil properties: The physical properties of the soil were determined by the methods:
texture- pipetting method with preliminary soil processing with sodium pyrophosphate;
micro aggregate composition - Kacinski method. The chemical and physicochemical
properties were determined by Tiurin’s method, humus content in the modification
of Simacov V., pH soil — potentiometric method, carbonates — gasoidimetric method,
exchangeable cations — complexonometric method.

Winter wheat harvest was determined on 1 ha plots; the biometry was calculated
from 1m? in rehearsals.

The experimental data were calculated and analyzed by statistical methods
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(Dospehov, 1985) and the appreciation of the degree of manifestation of the properties
was characterized by the classes of values (Cerbari, 1997; Florea, 1995).

RESULTS AND DISCUSSIONS

The research was carried out at the Chetrosu Didactic Experimental Station (DES
Chetrosu). For the research was chosen non-eradicated carbonate chernozem, moderately
humic with strong profound humic profile, arable, clayey.

The climatic conditions correspond to 5 agroclimatic districts with predominant
heights of 150-300 m. The annual air temperature is 7.9-9.0 ° C, and the sum of
temperatures > + 10 °© C is 2850-3100 ° C, annual rainfall 520-580 mm. The annual
amount of precipitation during the research period was 480.2 mm (+ 31.2 mm from the
multiannual average), and the annual medium temperature was + 10 ° C (+0.3 °C from
the multiannual average).

Codri Plateau (Central) is a combination of narrow, crepuscular crests with broad and
deep valleys, with altitudes of 200-300 m. Rough terrain and torrential rains condition
the intense erosion of surface and linear erosion. The average monthly soil temperature at
the depth of the arable layer is positive or close to 0 ° C, but in case of low temperatures
and lack of snow cover, the soil can freeze up to a depth of 1 m. Thermal resources
ensure the growth of a broad spectrum of agricultural crops.

The physico-mechanical properties record the short and long lasting effects of
agroecosystems. Surveillance and assessment of their changes in time and space allows
identification of agroecosystem-friendly agricultural management actions, highlighted by
self-sustaining technological links for the creation of sustainable agroecosystems. The
morphological characteristic of non-eroded carbonated chernozem is presented in Table 1.

Table 1. Morphological characteristic of non-eroded carbonated chernozem,
moderately humic with strong profound humic profile, clayey

Horizon Morphological description of the horizon

Arable layer, humus accumulation horizon, dark gray, low compacted, damp,
Apk 0-30/30 clayey, grainy-glomerular structure, porous, neoformation - roots, poor
effervescence, gradual color transition.

Dark gray, low compacted, damp, clayey, grainy-glomerular structure,

Ax 30-46/16 porous, neoformations, roots, effervescent, gradual color transition.

Dark gray, low compacted, damp, clayey, grainy-glomerular structure,

Bkl 4670/24 porous, neoformations, roots, effervescent, gradual color transition.

Brownish yellow, low compacted, damp, clayey, porous, neoformations,

Bk2 70-96/26 strong effervescent, slow color transition.

BCk 96-117/21 | Dark-yellowish brown, low compacted, porous, bieloglasic neoformations.

Ck 117-140/23 | Dark yellow, slightly compacted, porous structure.
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Human intervention in the agricultural production process changes the natural
variability of soil characteristics both vertically and horizontally. Soil structure has
a great importance for physical, chemical and biological processes that occur in the
soil and soil-plant-atmosphere system. Soil structure is a function of the pedogenesis
type and a series of factors, as the granulometric composition, the humus content and
composition, the mineralogical structure of the finely dispersed fraction, the composition
of the adsorbed cations.

One of the most important criteria for agronomic evolution of the structure is the
water stability of the aggregates. It is known that the arable layer of chernozems has a
stable settlement if it contains not less than 40-45 % of hydrostatic aggregates with a
diameter > 0.25 mm, otherwise the soil is easily subject to compaction and leads to the
worsening of the physical features, especially permeability to water and air. This can
serve as the basis for the theoretical argumentation and grounding of different soil tillage
methods which in practice ensure that the aggregate’s hydrostability is > 0.25mm at a
level of 40-45 %.

Table 2 shows the granulometric and micro aggregative composition of the carbonated
chernozem layer of 0-50 cm.

Table 2. Granulometric and micro aggregative composition of carbonated chernozem,
DES Chetrosu

Traction diameter (mm), content %
The
Horizon / Sand Dust Clay Ph}ismal d1§p3r510n
Depth, cm clay naex,
K
1-0,25[0,25-0,050,05-0,01]0,01-0,005 0,005-0,001 | <0,001 | <0,01
3.11 | 1023 | 44.64 5.1 1220 | 2471 | 42,02
ApK0-10 10071 2930 | 36.90 3,80 5,55 138 | 6,0 36
28 | 1135 | 4637 543 11,75 223 | 39.48
Api10-201 751 1 2803 | 3650 4.13 433 18 | 103 8.1
20 | 894 | 4801 5.85 11,75 23.53 | 41.05
Apic20-301 5065 | 2826 | 35.14 4,14 3,55 126 | 9.0 >3
23 | 995 | 4744 6.03 11,33 2295 | 4031
Ak30-46 | oa |l 300 | 33.20 4,66 5,10 1.8 | 116 78
212 | 813 | 4544 5.11 1478 | 2432 | 4421
Bl 46-301 )7 40| 3045 | 35.15 513 6.0 1,87 | 13,0 77

* at the numerator - the dry sifting, the denier - the wet sifting
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The studied chernozem subtype remains stable in the 0-50 cm layer. It is known
that the larger the dispersion is, the finer particle of the clay is formed, and the soil is
therefore liable to crust formation and compaction after rain and irrigation.

Besides the size of the elementary particles, which define the texture and structure, the
physical behavior of the soil depends of the tighter laying of the elementary particles and
the structural elements. Settlement status is expressed by various indicators, including
soil density and porosity of carbonated chernozem (Table 3).

Table 3. Density of the soil (g/cm?), total porosity and aeration (%) of carbonatic
chernozem, DES Chetrosu

Horizon | Depth, cm | Soil density, g/cm® | Total porosity, % | Porosity of aeration, %
Apk 0-10 2.58 58.3 28.7
Apk 10-20 2.60 53.8 29.7
Apk 20-30 2.65 54.6 29.5
Apk 30-46 2.65 54.4 30.1
Bkl 46-50 2.60 50.1 26.5
Bk2 50-60 2.63 50.9 28.1
DL
0.95=0.18

DL 0.95 = 0.18 laessoidal, which serves as the native rock of the studied carbonated chernozem

Apparent density is an integral indicator of the state of physical quality of the soil,
a relatively independent attribute, whose knowledge provides elements of physical
characterization of the soil. Mostly, a soil of a certain genetic type, with specific chemical
properties, can have very different values of apparent density. On the contrary, many of
the other physical properties of soil depend, in addition to texture or some chemical
characteristics, also on bulk density (Canarache, 1990). Knowledge of this parameter
has a particular importance in the calculation of water reserves, nutrients, salts, fertilizer
requirements and amendments (Gus, Rusu, Stanila, 2003).

Another indicator of the physical quality of the soil is the total porosity, the values
of which correlate with the bulk density. Optimal values of total porosity indicate good
permeability of water and air, high soil ability to retain water. Large values of bulk
density reduce total porosity (Chiriac, Jitareanu, 2012) and change the ability to retain
between water and air in favor of the first (Husnjak, Filipovi¢, Kosuti¢, 2002).

The bulk density and total soil porosity are functions of the organic matter content
in the soil, the stability of the structural aggregates and their fractionation. Decreasing
organic matter in soil increases apparent density, reduces total porosity, reduces
infiltration and soil capacity to retain water and air (Chetan et al., 2017).

According to research on the total porosity scale (Canarache, 1990), the arable layer
of carbonated chernozem is used as moderately loose, reaching average values of 55 %,
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and according to the porosity of aeration classes it is characterized in the arable layer
with large aeration porosity, reaching 29-25 %. In addition to the physical properties of
the soil, the chemical and agrochemical properties of the carbonated chernozem were
investigated and performed (Table 4).

Table 4. The chemical and agrochemical properties of moderately humic carbonatic
chernozem with humic profile, deeply profound, clayey,

DES Chetrosu
Horizon | Depth, cm | Humus, % [ pH Changlrcliiatlons, me / 1;)/[0gg++8011 Carbonates,%
Apx 0-30 3.43 7.6 30.9 3.3 2.5
Ak 30-46 3.00 7.7 29.1 3.1 4.1
Bx1 46-50 2.40 7.8 27.1 3.0 4.6
Bkl 50-70 2.26 8.1 27.0 3.1 6.3
Bx2 70-80 2.00 8.1 25.4 3.0 7.1

The more humid the soil profile is, the higher is the amount of humus. During 20-
25 years, almost all the districts reduced soil surfaces with moderate humus content, on
average by 5 % (Ecopedological monitoring bulletin 1996, and after Ursu, Sinkevich,
1988) with the change of the content humus, decreases and his reserve.

According to the classification (Cerbari, 1997) the humus content of 3.4 % in the
arable layer can be called moderately humic. The total humus reserve calculated for the
studied soil is characterized as very large and constitutes 214 t / ha. All these physical,
chemical and agrochemical properties influence harvest crops, in our case of winter
wheat, which is shown in Table 5.

Table 5. Harvest of winter wheat on moderate humic chernozem

Biological harvest t/ha Harvest in grains, t/ha Plant height, cm
10.4 3.18 99

Research results show that the organic harvest is 10.4 t/ha, harvest 3.18 t/ha and
plant height 99 cm, autumn wheat harvest is small, compared to other years due to spring
droughts.

CONCLUSIONS

There is a slight decrease in the humus content with the depth, at 30-40 cm the
humus content being 3 %, but at 70-80 cm constituting only 2 %. The content of humus
in the soil is recorded as having values indicating a degree of average supply to the
experimental variant.

An increase in pH value of 0.5 units was observed, which resulted in the transition
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from alkaline to basic, leading to improved soil fertility. The content of carbonates
increases with the depth up to 7.1 % at the depth of 50-60 cm.

The lack of fertilization in a period of 30-50 years conditioned the reduction of the
humus in the arable layer from 2.5 to 2.0-2.2 %, the increase of the compaction and the
decrease of the organic harvest and the grain harvest in the case of the variants with
organic and mineral fertilization over time; in 30 years, the humus content of the arable
layer has increased by 0.2-0.4%, which has led to the improvement of the agrophysical
properties and the stabilization of the autumn wheat harvest at > 4400-5700 kg/ha.
Autumn wheat can be cultivated successfully in conservative soil systems with fewer
investments, with higher productivity and more efficient energetic.
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V. SCIENTIFIC CHOMMUNICATION

HERBARUL GRADINII BOTANICE NATIONALE (INSTITUT)
LALEXANDRU CIUBOTARU”

Elena TOFAN-DOROFEEYV, Olga IONITA
Gradina Botanica Nationala (Institut) ,, Al. Ciubotaru”,
Chisinau, Republica Moldova

Diversitatea si componenta floristica a unei tari este reflectata in vastele colectii her-
borizate pastrate in herbare, care sunt surse importante in studiul botanicii, taxonomiei si
biogeografiei unui teritoriu si oferd o perspectiva asupra relatiilor dintre plante, istoria,
evolutia si distributia acestora.

Herbarul Gradinii Botanice Nationale (Institut) ,,Alexandru Ciubotaru” a fost infiin-
tat in anul 1947, pe langé Sectorul de Botanica al Bazei Moldovenesti de Cercetari Stiin-
tifice a Academiei de Stiinte a U.R.S.S. (ulterior filiala Academiei de Stiinte a U.R.S.S.,
apoi a Republicii Moldova), de catre renumitii botanisti prof. V. Andreev si membrul-co-
respondent T. Gheideman. In prezent, Herbarul constituie o subdiviziune a Laboratorului
Flora spontana si Herbar ,,Andrei Negru”.

Herbarul Gradinii Botanice Nationale (Institut) (HGBNI) este cunoscut la nivel in-
ternational si gazduieste aproximativ 188000 de exsicate de plante vasculare, fiind cel
mai mare herbar la nivel national. Fondul actual al HGBNI reflecta diversitatea floristi-
ca, micotica si lichenoflora tuturor districtelor geobotanice ale Basarabiei.

Colectia Herbarului Gradinii Botanice Nationale este de categorie mijlocie si in-
clude: sectorul de fond — constituit din exsicate de plante spontane, care contine cca
137000 de coli de herbar si sectorul general cu cca 36600 de exsicate, in special dublete
primite cu titlu de schimb din tarile C.S.1. si din unele tari din Europa de Vest. Separat
se pastreaza herbarul de referinta (2200 coli), utilizat de cercetatori pentru verificarea
corectitudinii determindrii plantelor (pentru comparatie).

Pe langa herbarul cu plante superioare, exista si un herbar cu plante sporofite (mos-
tre de muschi si licheni — circa 3500 de exsicate), colectate si prelucrate de doctorul in

Figura 1. Mostre de licheni Figura 2. Mostre de ciuperci
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stiinte biologice Gheorghe Simonov (Figura 1), precum si o bogata colectie de ciuperci
(circa 1800 mostre), colectate si prelucrate de doctorul habilitat in stiinte biologice Ste-
fan Manic (Figura 2).

Herbarul Gradinii Botanice a mostenit colectii valoroase colectate din sudul Basa-
rabiei, Incd la inceputul sec. XX, de catre remarcabilii botanisti C. Zahariadi, Al. Borza,
Gh. Bujorean, N. Zelenetki, etc.

Herbarul detine colectii nu prea mari de plante de cultura, plante introducente, colec-
tate pe teritoriul Gradinii Botanice: conifere, liane, plante decorative, medicinale, tehni-
ce, furajere, plante arborescente exotice (circa 3500 de exsicate).

Cercetatorii stiintifici ai Gradinii Botanice In mod constant efectueaza expeditii cu
scopul de a studia si colecta plante din flora spontana, pentru cercetare si herborizare.

Ulterior, ajunse in laborator, acestea sunt uscate prin presare, apoi sunt determinate
de catre specialistii in domeniu, etichetate si inserate in cadrul colectiei. Eticheta fiecarui
specimen de herbar contine date despre locul, data colectarii, informatii privind habitatul
speciei, precum si numele cercetdtorilor care au colectat/determinat specia. Materialul
nou colectat este tratat termic cu scopul de a nimici insectele si larvele acestora, care le-
ar putea distruge (Figura 3).

Intreaga colectie este pastrata in mape de

: carton, in dulapuri de lemn compartimentate
tiror MY (Fugura 4, 5). Materialul botanic herborizat

este aranjat conform sistemului taxonomic
al lui Engler, iar genurile in cadrul familiilor
si speciile in cadrul genurilor sunt aranjate
in ordine alfabetica.

Exsicatele de herbar se pastreaza zeci si
chiar sute de ani, cu ele lucreaza specialistii
in domeniul botanicii si reprezintd un patri-
moniu national, al carui valoare sporeste
odata cu trecerea anilor.

Baza colectiei actuale a fost pusa in pe-
rioada postbelica, cand au fost intreprinse
o serie de expeditii in teren cu colectari

Figura 3. Etuva Pol-Eco (tratarea termica a
exsicatelor)

voluminoase de material botanic si ample
cercetari floristice si geobotanice de catre
cercetatorii Institutului de Botanica al ASM
V. Andreev, T. Gheideman, Gh. Postolache,
G. Sabanova, L. Nicolaeva, L. Pojarisscaia,
M. Pojarisscaia, V. Chirtoaca, A. Istrati, A. Figura 4. Dulap cu mape
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Railean, Gh. Simonov, St. Lazu., K. Vitko
S. a.

Colectia Herbarului este permanent supli-
nitd cu noi exsicate colectate in cadrul expe-
ditiilor geobotanice si floristice Intreprinse pe
intreg teritoriul Republicii Moldova si a regi-
unilor limitrofe, de catre actualii colaboratori
ai Laboratorului Flord spontana si Herbar:
Pavel Pinzaru, Veaceslav Ghendov, Tatiana
Izverscaia, Valentina Cantemir, Stefan Manic,
Olga Ionita, Elena Tofan-Dorofeev, precum si
de catre cercetatorii Laboratorului de Geobo-

tanicd si Silvicultura: Ghenadie Titica, Gheor-
ghe Postolache, Stefan Lazu, Aliona Miron.

Exsicatele din colectia HGBNI servesc drept referinta vitald pentru cercetari siste-
matice, taxonomice, corologice si ecologice. Colectia este utilizata Tn procesul didactic,
la efectuarea diferitelor expertize, precum si pentru realizarea numeroaselor proiecte de
cercetare (Figura 6).

Un aport deosebit la buna functionare
a Herbarului l-a adus dna doctor habilitat
Stefirta Ana, care, in ultimele doua deceni,
a organizat si sistematizat colectia Herba-
rului. Sub egida dumneaei, a fost fondata
colectia herborizata ,,Plante rare din flora
Republicii Moldova”, care contine exsica-
te ale speciilor incluse in ,,Cartea Rosie a
Republicii Moldova”.

in fiecare an cercetitori din diferite tari
viziteazd Herbarul Gradinii Botanice Nati-
onale, in scopuri stiintifice, facand schimb

de exsicate si de experientd cu personalul
stiintific al HGBNL Figura 6. Lectie demonstrativa

Figura 5. Dulapuri de lemn compartimentate

Totodata, colectia Herbarului Gradinii
Botanice a fost utilizata la elaborarea unui sir de lucrari fundamentale, ca ,,Opredelitel’
vyssih rastenij Moldavskoj SSR,”, ,,Derevi’a i custarniki Moldavii” (1964), ,, Rastitel 'nii
mir Moldavii”, ,,Lumea vegetald a Moldovei” ,,Cartea Rosie a Republicii Moldova”,
”Determinator de plante din flora spontand a Republicii Moldova”, ,,Flora Basarabiei”.
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